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SIR PHILIP m MALl'AS GREY EGERTON, 

BART.. M. P., F. R. S. & G. S. 

To you, Sir, as our highest British authority on fossil fishes, 
[ take the liberty of dedicating this little volume. In tracii]^ 
the history of Creation, as illustrated in thatichthyic division 
nf the vertebrata which is at once the moat ancient and the 
moat exten'ivelj preserved,! hive introduced i considerable 
amount of fict and observation, for the general integrity of 
which mj appeal must he, not to the writings of my friends 
the geologists, but to the strangely significant e o d ' 
scribed 111 the rocks, which it la their highes ne st j o 

interpret ind faithfully to transcribe The ngen oua a d 
pop iHr author whose view^ on Creation I at e p con ro 
verting, virtually carries hia appeal from sc e e to e vi t 
of it. I would fain adopt an opposite course : And my use, 
on this occasion, of your name, may serve to evince the de- 
sire which I entertain that the collation of my transcripts of 
hitherto uncopied portions of (he geologic history wiih the 
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history itself, should be in thu hand f e q a 1 fled by 
original vigor of faculty and the pa en esearch of years 
either to detect the erroneous or o cert fy the e F 
ther, I feol peculiar pleasure in a a 1 ^ yseli of he op 
portunity furnished me, by the publ ca o of h 1 le ok 
of giving expression to my sincere re pe fo one h c 
cupying a high place in society aod de ng h s descen 
from names illustrious in history has w ly ak up he 
{rue position of birth and rank ia an e 1 ^h ene 1 coun y and 
age ; and who, in assertlcg, by h s modes pe ve j. Id 
bors, his proper standing in the sc e fie wo Id has rende ed 
himself first among his countryi en n an n e es ng dep 
ment of Natural Science, to wh cl the e s no ar s ocra c o 
" royal road." 

I have the honor to be, Sir, 

With admiration and respect. 

Your obedient humble servant, 

HUGH MILLEK. 
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TO THE HEADER. 



There are chapters in this little volume which 
t* ill, I am afraid, be deemed too prolix by the general 
reader, and which yet the geologist would like lesa 
were there any portion of them away. They refer 
chiefly to organisms not hitherto figured nor described, 
and must -owe their modicum of value to that very 
minuteness of detail wliich, by critics of the merely 
literary type, unacquainted with fossils, and not greatly 
interested in them, may be regarded as a formidable 
defect, suited to overlay the general subject of the 
work. Perhaps the best mode of compromising the 
matter may be to intimate, as if by beacon, at the 
r'Utset, the more repulsive chapters; somewhat in the 
>va\ (hat the servants of the Humane Society indi- 
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cate to the sltater who frequents in winter the lakes 
in the neighborhood of Edinburgh, those parts of the 
ice on which he - might be in danger of losing him- 
self. I would recommend, then, readers not particu- 
larly palEeontological, to pass but lightly over the 
whole of my fourth and fifth chapters, with the latter 
half of the third, marking, however, as they skim the 
pages, the conclusions at which I arrive regarding the 
bulk and organization of the extraordinary animal 
described, and the data on which these are foimded. 
My book, like an Irish landssape dotted with greeti 
bogs, has its portions on which it may be perilous for 
the unpractised surveyor to make any considerable 
stand, but across which he may safely take his sights 
and lay down his angles. 

It will, I trust, be found, that in dealing wjth errors 
which, in at least their primary hearing, affect ques- 
tions of science, I have not offended against the cour- 
tesies of scientific controversy. True, they are errors 
which also involve moral consequences. There is a 
species of superstition which inclines men to take oii 
trust whatever assumes the name of ( 
which seems to be a reaction on the old t 
that hid faith in witches, but noi 



and 

perstition, 
r Isaac New- 
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ton, and belie\e(l in ghosts, but failed to credit the 
Gregorian calendar. And, owing raainiy to the wide 
diffusion of this credulous spirit of the modern type, 
as little disposed to examine what it receives as its 
ancient unreasoning predecessor, the development 
doctrines are doing much harm on both sides of the 
Atlantic, especially among intelligent mechanics, and 
a class of young men engaged iu the subordinate de- 
partments of trade aiid the law. And the harm, thus 
considerable in amount, must be necessarily more than 
merely considerable in degree. For it invariably hap- 
pens, that when persons in these walks become ma- 
terialists, they become also turbulent subjects and bad 
men. That belief in the existence after death, which 
forms the distinguishing instinct of humanity, is too 
essential a part of man's moral constitution not to be 
missed when away ; and so, when once fairly eradi- 
cated, the life and conduct rarely fail to betray its 
absence. But I have not, from any consideration of 
the mischief thus effected,, written as if arguments, 
tike cannon-balls, conld be rendered more formidable 
.ban in the cool stale by being made red-hot. I have 
not even felt, in discussing the iiuestion, as if I had 
1 m^n before me as an opponent; for though my 
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Work conta ns numerous references to the authoi of 
the " Vestiges," I have invariably thought on these 
occasions, not of the anonymous writer of the vol- 
ume, of whom I know nothing, but simply of an in- 
genious, well-written book, unfortunate in its facts 
and not always very happy in its reasonings. Fur- 
ther, I do not think that palEeontological fact, in its 
bearing on the points at issue, is of such a doubtful 
complexion as to leave the geologist, however much 
from moral considerations in earnest in the' matter, 
any very serious excuse for losing his temper. 

In my reference to the three great divisions of the 
geologic scale, I designate as PalcEozoic all the fossil- 
ifcroiis rocks, from the first appearance of organic ex- 
istence down to the close of the Permian system ; all 
as Seayndury, from the close of the Permian system 
down to the close of the Cretaceous deposits; and ail 
as Tertiary, from the close of the Cretaceous deposits 
down to the introduction of man. The wood-cuts 
of the volume, of which at least nine tenths of the 
whole represent objects never figured before, were 
drawn md cut by Mr. John Adams of Edinburgh, 
;8, Heriot Place,) with a degree of care and skill 
vhich has left ine no reason to regret my distance 
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from the London artists and engravers. So far it 
least as the objects could be adequately represented 
on wood, and in the limited space at Mr. Adanis' 
command, their trath is such that I can safely recom- 
mend them to the paleeontologist. In the accompa- 
nying descriptions, and in my statements of geologic 
fact in general, it will, I hope, be seen that I have 
not exaggerated the peculiar features on which I have 
founded, nor rendered truth partial in order to make 
it serve a purpose. Where I have reasoned and in- 
ferred, the reader will of course be able to judge for 
himself whether the argument be sound or the deduc- 
tion just ; and to weigh, where I have merely specu- 
lated, the probability of the speculation ; but as, in 
at least some of my statements of fact, he might He 
more at my mercy, I have striven in every instance 
to make these adequately representative of the ac- 
tualities to which they refer. And so, if it be ulti- 
mately found that on some 'occasions I have misled 
others, it will, I hope, be also seen to be unly in cases 
in which I have been mistaken myself. The first or 
jiopular title of my work, " Foot-prints of the Cre- 
ator," I owe to Dr. Hetherington, the well-known 
historian of the Church of Scotland. My other va- 
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fi'iiis obligations lo my friends, lUerary and scientific, 
the reader wUl find acknowledged in the body of the 
volume, as the occasion occurs of availing myself of 
either the information communicated, or ihe organ- 
ism, recent or extinct lent me or given. 
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HUGH MILLER, 



AND "FOOTPRINTS C 



The geological worts of Hugh Miller have excited the greatest 
mtereet, not only among scientific men, but also among general read- 
ers. There is in them a freshness of conception, a power of argu- 
mentation, a depth of thought, a purity of feelings, rarely met with 
in worts of that character, which arc well cfilculftt«d to call forth 
sympathy, and to increase the popularity of a science which has al- 
ready done so much to expand our Tie«-s of the Plan of Creation 
The Bcientilic illustrations published by Mr. MiEer are most happily 
combmed with eonsideiationa of a higher order, rendering both 
equally acceptable to the thinking reader. But what is in a groat 
degree peculiar to our author, is the successful combination of Chris- 
tian doctnnes with pni'e scientifiB truths. On that account, his 
"Kork^ deierve peculiar attention. His generalizations have nothing 
of the \ nguenoss which too often eharacteriKe the ivrilings of those 
authors who have attempted to make the results of science subservi- 
ent to the cause of religion. Struck ivith the beauty of Mr, Miller's 
works, it has for some time past been my wish to see them more exton- 
aively circulated in this country ; and I have obtiuned leave from the 
author to publish an American edition of his '■ Footprints of the 
Creator," for which he has most liberally furnished the publishers 
with the admirable wood-outs of the original. 

"While pi-eparing some additional chapters, and various notes illus- 
trative of certain points alluded to incidentally in this work, it was 
deemed advisable to preface it with a short biographical notice of 
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KIJ HUGE MILI.P.R. 

the author. I had already sketched auch a paper, when I oecaine 
acquainted with a full memoir of this remai'kable man, coiitaining 
most interesting details of his earlier life, written by that emineot 
historian of the " Martyrs of Science," the great natural philosopher 
of Scotland. It has occurred to ine that, owing to the frequent ref- 
erences whicli I could not avoid to my own researches, I had better 
Bubstitute this ample Biography for my short sketch, iiith such alter- 
ations and additions as the connection In which it is brought here 
would require. I therefore proceed to introduce our author with Sir 
David Brewster's own words : — 

Of all the studies which relate to the material universe, there 
is none, perhaps, which appeals so powerfully to our senses, or 
which comes into such close and immediate contact with our wanta 
and enjoyments, as that of Geology. In our hourly walks, whether 
on bnsiness or tor pleasure, we tread with heedless step upon the ap- 
parently uninteresting objects which it embraces ; but could wa 
rightly interrogate the rounded pebble at our feet, it would read us 
an exciting chapter on the history of primeval times, and would tell 
us of the convulsions by which it wae wrenched trom its parent rock, 
and of the floods by which it vias abraded and transported to its 
present humble locality. In our visit to the picturesque and the 
sublime in nature, we are brought into closer proximity to the more 
interesting phenomena of geology. In the precipices which protect 
our rock-girt shores, which flank our mountain glens, or which va- 
riegate our kiwland vaUeya, and in the shapeless fragments at their 
base, which the lichen colors, and round which the ivy twines, we 
see the remnanta of uplifted and shattered beds, which once re- 
posed in peace at the bottom of the ocean. Nor dnes the rounded 
bouldor, which would have defied the lapidary's wheel of the Giant 
Age, give foith a leas oracular response from its grave of clay, or 
from its lair of sand. Floated by ice from some Alpine summit, or 
hurried along in torrents of mud, and floods of water, it may have 
traversed a quarter of tlie globe, amid the crash of falling for- 
ests, and the death shrieks of the noble animals which they sheltered 
The mountain range, too, with its catacombs below, along which thi 
earthquake transmits its terrifio sounds, reminds us of the mightj 
power by which it was upheaved ; — while the lofty peak, with iti 
oap of ice, or its nostrils of fire, places in our view the tromendoui 
^lencies w^ich have beer at work beneath us. 

But it is not merely amid the powers of esternal nature that the 
«nee bidden things of the Earth arc presented to our view. Oat 
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temples and oui: palates aro formed from the rocks of a primeval ago _ 
beariug the very ripple-matks of a Pre-Adamite ocean, — grooved by 
the passage of the once moving boulder, and embosoming the relics 
of ancient life, and the jjlants by which it was sustained. Our 
dwallii^s, too, are ornamented with the variegated limestones, — the 
indurated tombs of moiluecona life, — and our apartmcnti heated 
■with the caibon of primeval forests, and lighted with the gaseous 
element which it con&iea. The obelisk of granite, and. the colossal 
bronze which transmit to future ages the deeds of the hero and the 
sage, ots equally the production of the Earth's prolific womb ; and 
from the green bed of che ocean has been raised the pure and. spot- 
less marble, to mould the divine lineaments of beauty, and perpetu- 
ate the expressions of intelleotual power. From a remoter age, and 
a still greater depth, the primary and secondary rocks have yielded a 
rich liibute to the ohaplet of voiik, aad to the processes of art. 

Exhibiting, as it peculiarly docs, almost all those objects of iiiter- 
^t and research, Scotland has been diligently studied both by na- 
tive and foreign observers ; and she has sent into the geological Held 
a distinguished group of inquirers, who have performed a noble feat 
in exploiing the general structure of the Earth, in decyphering its 
ancient monuments, and in unlocking those storehouses of mineral 
wealth, from which civilized man derives the elements of that gigan- 
tic power which his otherwise feeble arm wields over nature. 

The occurrence of shells on the highest mountains, and the re- 
mains of plants and animals, which the most superficial ofeervei 
could not fail to notice, in the rocks around him, have for centurios 
commanded the attention and exercised the ingenuity of every stu- 
dent ol' nature, liut though sparks of geological truth were from 
time to time elicited by speculative minds, it was not till the end of 
the last century that its great lights broke forth, and that it took the 
form and character of one of the noblest of the sciences. Without 
undervaluing the labors of Werner, and other illustrious foreigners, 
or those of our southern countrymen, Mitchell and Smith, at the 
close of the last century, we may cbaradcrine the commencement of 
the present as the brightest period of geological discovery, and place 
Its most active locality in the northern metropolis of our is1an<l. Il 
was doubtless from the Koyal Society of Edinburgh, as a centre, that 
a great geological imiiulse was propagated southward, and it was by 
the collision of the Wemerian and Huttoniau views, the antagonist 
thjoiies of water and pf lire, that men of iutelleetual power were 
dmmoned from other studies ; and that i^prEind truths, which fanati 
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cisra anrl intolerance had hitherto abjured, rose triumphant over the 
-tcnoranee and bigotry of tho age. The Geological Society of London, 
which doubtless sprung from the excitement in tho Scottish mctropo- 
'is, entc-cd on the new field of research with a faltering step. The 
prejudices of the English mind had been marshalleil with illiberal 
violence against the Huttonian doctrines. Infidelity and AtheiBm 
were charged agMnst their supporters ; and had there been a Protes- 
tant Inquisition in England at that period of general political excite- 
ment, the geologists of the north would have been immured in its 
deepest dungeons. 

Truth, however, marched apace i and though her simple but ma- 
joatic procession be often solemn and slow, and her votaries few and 
dejected, yet on this, as on every occnsion, Bho triumphed over the 
most inveterate prepossessions, and tlnally took up her abode in those 
very halls and institutions where she had been persecuted and re- 
viled. When their acienee had beon thus acquitted of the charge of 
impiety and irreUgion, the members of the Geological Society left 
their humble and timid position of being the coUeotJira only of Ihe 
materiala of future generaJiitttions, and became at once the most Suc- 
cessful observers of geological phenomena, and the boldest aesertera 
of geological truth. 

In thia field of research, in which the physical, as well as the in 
tellectual, frame of the philosopher is made tributary to science, two 
of our countrymon — Sir Roderick Murchison and Sir Charles Lyell 
— have been Dmong our most active laborers. From the study of 
incir native glens, these distinguished travellers, like the Humboldts 
and the Von Buchs of the continent, have passed into foreign lands, 
exploring tho north and the south of Europe, and extending their 
labors to the eastern ranges of the Ural and the Timan, and to tho 
Apallachians and the Alleghaniea in the far west. But while our 
two countrymen were interrogating the strata of other lands, many 
able and active laborers had boon at work in their own. 

Among the eminent students of tho structure of the eartli, Mr, 
Hugh Miller holds a lofty place, not merely from the discovery of 
new 'uid undescribod organisms in the Old Ked Sandstone, but from 
the accuracy and beauty of his descriptions, the purity and el^anca 
of his oomposilioQ, and the h^jh tone of philosophy and religion 
which distinguishes all hifl writings. Mr. MiUer is one of the few 
individuals in the history of Scottish science who have raised 
themselves above the labors of an humble profession, by the force 
01 their genius and the excellence of tlieir oliaracter, to a compara- 
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lively high place in the. social scale. Mi-. Tolford, like Mr. Miller, 
followed the profession, of a stone-mason, before his industry and 
Belf-tuitibn qualified him for the higher functions of an architect 
and an engineer. And Mr. Watt and Mr. Renuio roso to wealth 
and feme without the aid of a univeraity education. But, distin- 
guished 89 these individuals were, none of them possessed those 
qualities of mind which Mr. Miller has exhibited in his wtitangs ; 
and, with the exception of Burns, the uneducated genius wHoh haa 
done honor to Scotland during the last century, has never displayed 
that mental refinement, and classical taste, and intellectual energy^ 
which mack all the writings of our author. We wish that wo 
could have gralified our readers with an authentic and oven detailed 
narrative of f.he previous history of so remarkable a writer, and of 
the steps by which his knowledge was aci^uired, and the difficulties 
which he encountered in its pursuit ; but though this is not, to any 
great extent, in our power, wo shall at least be fible, chiefly from 
Mr. Miller's own writings, to follow him throughout his gcoloj^ical 

Mr. Miller was born a,t Cromarty, of humble but respectable pa- 
rents, whose history would have possessed no inconsiderable interest, 
even if it had not derived one of a higher kind &om the genius and 
fortunes of their child. By the paternal side he was descended 
from a race of sea-iaiing people, whose family burying- ground, if 
we judge from the past, seems to be the sea. Under its greon wavea 
his fether sleeps ; his grandfether, his two grandunoles, one of whom 
sailed round the world with Anson, lie also there ; and the same 
extensive cemetery contains the relics of several of his more distant 
relatives. His father was but an infant of eoarcely a year old, at 
the death of our author's grandfether, and had to commence life as a 
poor ship-boy ; but such was the ene^y of his mind, that, when 
little turned of thirty, he had become the mastor and owner of a 
fhie large sloop, and had built himself a good house, which entitled 
his son to the franchise on the passing of the Eeforra Bill. Having 
unfortunately lost Ms sloop in a storm, he had to begia the world 
vmew, and he soon became master and owner of anothi r, and would 
have thriven, had he lived ; but the hereditary fete was too stronj; 
for him, and when our author was a little boy of five summeis, his 
futher's fine new sloop foundered at sea in a terrible tempest, imd 
he and his crew were never more heard of Mr. Miller had twn 
•isters younger than himself, both of whom died ere they attainftd 
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If womanhood. Ilia mother experienced the usual dilRculties 
which a widow has to encounter in the decent education of her 
family ; but aha Htruggleil honestly and successfully, and ultimately 
found hct reward in the character and fame of her son. It is from 
this excellent woman that Mr. Killer has inherited those Bentuni.'nta 
and feelings which have given energy to his talents as the defender 
of revealed truth, and the champion of the Church of his fathers. 
Shu was the great granddaughter of a venerable man, "till" well 
fcnrwn to tradition in the north of Scotland as Donald Roy of Nigg, 
— a sort of northern Peden, who is deacribed in the history of our 
Church as the single individual who, at the age of eighty, when tha 
proahytcry of the diatriet hiid aasembled in the empty church for 
■-he purpose of inducting an obnoxious presentee, had the courage 
to protest against the intrusion, and to declare " that the blood of 
the people of Nigg would be required at their hands, if ttej' settled 
a man to the walls of that church." Tradition has represented liim 
as a seer of visions, and a propheaier of prophecies ; but whatever 
credit may he given to stories of this kind, which have heen told 
also of KnOK, "Welsh, and Hutherford, this ancient champion of 
N^on- Intrusion was a man of genuine piety, and the savor of his 
ennobling beliefe and hia strict morals has survived in his family 
for generations. If the child of such parents did not receive the heat 
education which his native town could afford, it was not their tiiult, 
nor that of his teacher. The fetters of a gymnaeium are not easily 
worn by the adventuious youth who has sought and found his pleas- 
ures among the hills and on the waters. They chafe the young and 
active limb that has grown vigorous under the blue sky, and never 
known repose but at midnight. The young philosopher of Cromarty 
was a member of this restless community ; and he had been the hero 
of adventures and aecidenla among rocks and woods, which arc still 
remembered in his native town. The paiish school was thei^eibre 
not the scene of his enjoyments ! and while he was a truant, and, 
with reverence be it spoken, a dunce, while under its jurisdictifln, 
he was busy in the fields and on the sea-shore in coilecting thoao 
atores of knowledge which he yias born to dispense among his Mlow- 
men. He oscapeiJ, however, from school, with the knowledge of 
reading, writing, and a little arithnletic, and with the credit of unit- 
ing a great memory with a little scholarship. Unlike his Dlustrioua 
predecossor, Cuvier, he had studied Natural History in the fields and 
wnong tht mountains ere he had sought for it in 1: ooka ; while the 
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French p ■ ilosoplii^i' had become a learned naturalist tefore he had 
evea look)d upon the world of Nature. This singular oonttaat if 



" I was but a slim, loose-jointed bay at the time, (end of the pretty 
intangibilitiBB of romance, and of .dreaming when broad ttivake ; and wo- 
ful change I I was now going to work at what Burns has instanced in his 
'Tmi Dogs' SB one of the most disagreeable of all employments — to 
irerk in a qnarrv. Bating the passing uneasiness occasioned by a. few 
gloomy anticipations, the portion of my lite whicli had already gone by 
had been happy beyond the common lot. 1 had been a wanderer among 
rocks ani) voads, — a reader of curious hooks, when 1 could get them, — a 
gleaner of old traditionary stories, — and now I was going to exchange 
all my day-dreams and all my amiisenienls for the kind of life in which 
men toil every day tliat Ihey may be enabled to eat, and eat every day 
that they may bo enabled to toil. The quarry in which I wrought lay on 
the southern Ehore of a noble inland bay, or frith, rather, (the Bay of 
Cromarty,) with n little, clear stream on the one side, ani a thick <ir nood 
on the othet. It had been opened in the Old Red Sandstone of the dis- 
trict, and was overtopped by a huge bank of diluvial clay, and which rose 
over it in some places to the he Old Sed 

Sandstone, p. 4- 

After removing the loose fragm ts ges and 

levers were applied in vain by o an orkincn 

to tear up and removo the hug B aatm by gun- 

powder become iiecessorj-. A mass al m umbUng 

down, " bearing with it two de Jb, h rm had 

crept into one of the deeper Essurea, to die in the ahelter." While 
ndmiring the pretty cock goldfinch, and the l^ht-blue and grayish- 
yellow woodp^ker, and moraliniiig on their fate, the workmen wen 
ardered to lay aside their tools, and thus ended the first day's laboj 
»f o'lr young geologist. The sun was then anking behind the thick 
Sr wood behind him, and the long dnrk uliadows of the trees stretch- 
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uig to the shore. Notivithstanilmg hia blistPred huntla, and thi 
fatigue wliich bliaWred them, he tbund himself next morning aa ligli 
of heart as his feDow-laborers. and able to enjoy the magnificent 
scenery around him, which he thus eo beautifully describes ; — 

" There had been a smart frost during the night, and the rime lay white 
on the grasa as we passed onwerds through the fields; but the sun rose in 
a clear ntmosphere, and the day mellowed as it advanced into one of tho»8 
delightful days of early spring ivhich give so pleasing an earnest of what- 
ever is mild and genial in the better half of the year. AU the wotlimen 
tested at midday, and I went to enjoy my half hour alone on a mossy 
knoll in the neighboiing wood, which commands through the Ireea a v'ide 

the water, nor a cloud in the sky ; and the branches were as moveless in 
Ihe calm as if they had been traced on canvas. From a wooded promon- 
tory that stretched half way across the frith, there ascended a thin col- 
umn of smoke. It rose straighten the line of a plummet for more than a 
thousand yards ; and then, as reaching a thinner stratum of air, spread oul 
equally on every side, like the foliage of a stately tree. Ben Wevis rose 
to the west, white with the yet unwastcd snows of winter, and as sharply 
defined in the clear atmosphere as if all its sunny slopes and blue retiring 
hollows had been chiselled in marble. A line of snow tan along the oppo. 
site hilla; all above was while, and all below was purple." — OH Red 
Sandstone, pp. 6, 7. 

Ill raising ftom its bed the lar^e mass of strata ivhicli the gunpow- 
der had loosened, on the surface of the solid atone, our young quar- 
rier descried the ridged and furrowed ri^iple marks which the tide 
leaves upon every sandy shore, and he wondered what had become 
of the waves that had thus fretted the solid voct, and of what e^- 
ment they hod been composed. His admiration was equally escited 
by a circular depression in the sandstone, " broken and flawed in 
every direction, as if it had been the bottom of a pool recently dried 
up, which had shrunk and split in the hardening." And before the 
day dosed, a series of large stones had rolled down from the clay, 
" all rounded and water-worn, as if they liad been tossed in the eea 
or the bed of a river for hundreds of years." Was the clay which 
enclosed them created on the rock upon which it lay i No workman 
ever manufactures a half- worn article! — were the ejaculations o* 
the geologist at his alphabet. 

Our author and his companions were soon removed to an easier 
wrought quarry, and one nrore pregnant with interest, which bad 
•een opened " in a lofty wall of elilfs fiat overhang* the nriithem 
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" We see in one place the primary rock, with its reins of granite and 
qnartu, — its diiiy precipices of gneiss, and ila liuge masses of hornblende ; 
we find the secondary roc^ in anoCheT, with its bed of sandstone and 
shale, — its spits, its olajs, and its nodulat limestones. We <liscnTer the 
BtiU little known but bigbly interesting fossils of the Old Red Sandstone 
In one deposition i we find the beantifully preserved shells and lignites 
of the liis in another. There are the remains of two several creations at 
once before oa. The shore, too, is heaped with rolled fragmenU of almost 
every variety of rock,-r-basalts, ironstones, hypersthenes, porphyries, 
bitnminous shiilea, and micaceous schists. In short, the yonng geologist, 
hod' he ail Europe before him, could hardly choose for himself a belter 
lif Id. 1 had, however, no one to tell me so at the time, for geology had 
not yet travelled so far north ; and so, without guide or vocabulary, I had 
to grope my way as I best might, and find out all its wonders for myself. 
But so slow was the process, and so much was I a seeker in the dark-, that 

years." — Old Red StrnMrnm, pp. 9, 10. 

In this rich field of inquiry, our author encountered, almost daily, 
new objects of wonder and instruction. In one nodular mass of 
limeatone he Ibund the beautiful ammonite, like one of the finely 
sculptured volutes of an lonio capital. Within others, fish-scales 
and bivalve shells ; and in the centre of. another he detected a piece 
of decayed wood. Upon quitting the quarry for the building upon 
which the workmen were to be employed, the workmen received 
half a holiday, and our young philosopher devoted this valuable 
interval to aenroh for certain curiously shaped stones, which one of 
tHe quarriers told him resembled the heads of boarding-pikes, and 
which, under the name of ihunder-bolis, were held to he a sovereign 
remedy for cattle that had heen. bewitched. On the shore two miles 
off, where he expected these remarkable bodies, he found deposits 
quite different cither from the sandstone cUi& or tlie primary rocks 
farther to the west. They consisted of " thin strata cd' limestone, 
ttltomftting with thicker beds of a black slaty substance," which 
burned with a bright flame and a bituminous odor. Though only 
the ?ighth part of an inch thick, each layer contained thousands of 
fossils peculiar to the lias, — scallops and gryphites, ammonites, twigs 
and leaves of plants, cones of pine, pieces of charcoal, and scales of 
fishes, — the impressions being of a chalky whiteness, contrasting 
strikingly with their black bituminous lair. Among these fragments 
of wiinwl and vegetable life, he at last detected his thaiido'-hnlt in the 
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form of a Belenuiitc, t!ie i-emiima oi a kind of cuttle-fish long ainui 

111 the exercise of Ws profession, which " was a ivaudering oiio," 
our suthoc advanced eteiidily, tliough eloivh- and surely, in his geo- 
li^ica] auqairemeiits. 

" I rememlwr," says he, ■' passing direct on one occasion from the wild 
nestern coast of Roes-shire, where the Old Red Sandstone leans t.t a bigh 
angle against the prevailing quarts rock of the diatiict, to where, on the 
cuuChcrn skiita of Mid-Lothian^ the n^ountain limestone rises amid the 
Boal I have resided one season on a raised beach on the Moray Frith. 
I iiave spent tlie season immediately following amid the ancient granitm 
ind contorted sahtsts of the central Highlands. In the north, I havslaid 
ojisn by thousands tbe shells and lignites of the Oolite ; in the south, 1 
have disinterred from their matrices of atone or of shale the huge reeds 
and tree ferns of the carboniferous period. • ' * In the north, there 
occnr^ a vast gap in the scale. The Lias leans unconfotmably against 
the Old Bed Sandstone ; there is no mountain limestone, no coa!! meas- 
ures, none of the New Red Marls or Sandstones. There are at least 
throe entire systems omitted. Bat the upper portion of the scale is well- 
nigh complete. In one locality we may pass from the Lower to the Upper 
Lias, in another from the Inferior to the Great Oolite, and onward to th( 
Oxford Clay and the Coral Rag. We may enplore in a third locality bedi 
identical in theic organisms with the Wealden of Sussex. In a fourth, we 
find the Bints and fossils of the chalk. The lower part of the scale is 
also wcU-nigh complete. The Old Bed Sandstone is amply developed in 
Moray, Caithness, and Ross, and the Grauwaeke very extensively in 
Banffehire. But to acquaint one's self with the three missing formations, 
— to complete one's knowledge of the entire scale, by filling up the 
hiatus, — it is necessary to remove to the south. The geology of the Lb- 
thians is the geology of at least two thirds of the gap, and perhaps^ 
little more ; —the geology of Arran wants only a few of the upper beds 
of the New Red Sandstone to fill it entirely." — Old Bed Sandstone, 
pp. 13-17. 

Alter having spent nearly fifteen years in the profession of a stone- 
iiiHSon, Mr. Miller was promotetl to a position mote suited to his 
genius. When a bank was established in his native town of Crora- 
arty, he received the appointment of accountant, and he was thus 
employed, for five years, in keeping ledgers and discounting bills. 
When the contest in the Church of Scotland had come to a close, by 
the decision of the House of Lords in the Anchterorder Case, Mr. 
Miller's colohrated letter to Lord Brougham attracted the particu- 
lar attention of the party which was about to leave the Establish- 
lyfcnt, and he was selected as the most competent person to conduel 
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thu Witnais newspaper, the principal mctropnlitan organ of tne Free 
Church. The great success which this journal has met with is owing, 
doubtless, to the Sue articles, political, ecclesiastical, and geological, 
which Mr. Miller has written lor it. In the few leisure hours which 
80 engrossing flu occupation has allowed him. to enjoy, he has devoted 
himselT to the ardent prosecution of scientiiic inquiries ; and we trust 
t!ie time is not far distant when the liberality of his countr y, to which 
he has don© so much honor, will allow him to give his whole time to 
the prosecution of science. 

Qeolngiats of high character had believed that the Old Red Sand- 
stone was defective in organic remains ; and it was not till after ten 
years' acquamtance ivith it that Mr. Miller discovered it to be ridilt/ 
foaaili/eroas. The labors of other ten years were required to assign 
to its fossils their esaut place in the scale. 

Among the fossils' discovered by our author, the Fteric/tihys or 
winged fish is doubtless the most remarkable. He had disinterred it 
BO early as 1831, but it was only in 1838 that he " introduced it to 
the acquaintance of geologists.*' It was not till 1831 that Mr. Miller 
began to receive assistance in his studies from without. In the ap- 
pendix to Messrs. Anderson of Invemese's admirable Guide io the 
BigAIanda istd Islands of Scotlmid, which " he perused with intense 
interest,' ' he found the most important inibrmation respecting the 
geology of the North of Scotland ; and during a correspondence vritb 
the accomplished authors of that work, many of his views were de- 
veloped, and hjs difficulties removed. In 1838, he communicated to 
Dr. Malcohnson of Madras, then in Paris, a drawing and description 
of the Pterichthya. His letter was submitted to Agassiz, and subse- 
quently a restored drawing was communicated to the Elgin ScientiHe 
Society. The great naturalist, as well as the members of the provincial 
lociety, were surprised at the new form of life which Mr. Miller had 
iiselosed, and some of them, no doubt, regarded it with a sceptical eye. 
" Not many months after, however, a true bona Jide Pteriehlhys was 
turned up in one of the newly-iiisoovered beds of Nairnshire." In hia 
last visit to Scotland, Agassiz found six species of the Pierielithya, three 
of which, and the wings of a fourth, were in Mr. Miller's collection. 

This remaikable animal has less resemblance than any other fossil 
of .the Old Red Sandstone to anything that now exists. When first 
brought to view by the single blow of a hammer, there appeared on 
a ground of light-colored limestone the elligy of a creature, fash- 
ioned apj>accntly out of jet, with a body covered with plates, two 
powerful looking arms articulated at the shoulders, a head is c\i- 



HostcdhyGoogle 



tirely lost in the trunk as that of the ray, (or skste,) and a long 
Kngulnr tail, equal in length to a third of the entire figui-e. Its 
general rewrablaiice is to the letter T, — the upper part of the ver 
Eical line being swellod out, and the lower part ending in an angulat 
point, the two horiaontal porHons being, in the opinion of Agassia, 
organs of locomodon. To this remarkahle fossil M. Agassin has 
given the appropriate name of Pterkhlhys MiUeri. An ncoouut cf it, 
Bceompaniol with two fine specimens, was communicated to the 
Geological Section of the British Association at Glasgow, in Sejv 
tainher, 1840 ; and the moat amph^ details, with accurate draw-inga, 
were afterwards published, in 1841, in Mr. Miller's first work, Tite 
Old Bed Satidslone, which was dedicated to Sir Roderick Murchisoo, 
who was bom on the Old Rod Sandstone of the North, in the same 
district as Mr. Miller, and whose great acquirements and distin- 
guished labors are knoivn all over the world among acientiftc meii. 
This admirable work has alj-endy paissod through three editioiia. 
From the originality and accuracy of its descriptions, and the im- 
portance of the researches which it contains, it has obtained for ita 
author a high reputation among geologists ; while from the elegance 
and purity of its style, and the force and liveliness of its illustrations, 
it has received the highest praise from its more general readers.* 

Although we have been obl^d, from the information which it 
contains of our author's oarly studies, to mention the " Old Red 
Sandstone " as if it had been his first work ; yet so early as 1830, 
after he had made his first Ibssil discoveries at Cromarty, he com- 
posed a paper on the subject, (his first published production,) which 
appeared as one of the chapters of a small legendary and descriptive 
■work, entitled The TradUioiiol History of Cromarty, which did not 
appear till 1835. This chapter, entitled " The Antiquary of the 
World," possesses a high degree of interest. After describing the 
scene around him iu its pictorial aspect, and under the warm asaoci- 
stjona, which link it with existing Ute, he surveys it with the cool 
eye of an " antiquary of the world," studying its once buried monu- 
ments, and docyphering the alphabet of plants and animals, the 
hieioglyphice which embosom the, history of past times and of sue- 
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tesflive ciiBatioiis. The gigmitie Bon Wevis. •.-.ith its atcoiidrtiit hilis, 
rose abruptly to the west. The distant peaks of Ben Vaichard ap- 
g ared "n the sontli, and far to the north were descried the lofty liillH 

f Suth land, and even the Ord-hill of Caithness. Descending 
& m h tovrera of nature's lofty edifice he surveys its ruins, its 
b k n sculptures, and its half-defaced inscriptions, as exhibited in 
ta I hthyio remains of the Lower Old Bed Slindstone which had 
th a name, and which were unltnown to the most accomplished 
g'^ g t Among these he si>eoiaJly notices " a confused bitumi- 
n us 1 kg mass that had much the appearance of a toad or frog,'' 

hus h 1 ling forth in the morning twilight the curious PferfeAiAj/s, 
hi 1 h aa able aftecwards, in better spGcimenB, to exhibit in open 
d y As ye have already referred, with some minuteness, to the 
f 1 wh h our author had at this time discovered in the great 

harn 1 h use of the old world, we shall indulge our readers with a 
sp f the noble sentiments which they inspired, and of the 

b itul 1 nguage in wliich these sentiments nre clothed. 

B 1 us quit this wonderful city of the dead, with all its reclining 
b 1 k d all its sculptured tumuli, the memorials of a race that exist 
only in their tombs. And yet, ere we go. it were well, perhaps, to in- 
dulge in some of those serious thoughts which we so naturally aESOciaCe 
with the solitary bucying-ground and the mutilated remains of the 
departed. Let us once more look around us, and say, whether, of a)] 
men, the Geologist does not stand most in need of the Bible, however 
aiucli he may contemn it in the pride ot speculation. We tread on tiie 
remains of organized and sentient creatures, which, though more numer- 
ous at one period than the wliole family of man, have long since ceased 
toesisti the individuals perished one after one — their remains served 
only to elevate the floor on which their descendants pursued the varioiw 
instincts of their nature, and then sunk, like the others, to form a still 
highi'r layer of soil ; and now that the whole race has passed from the 
earth, and wa see the animals of a different tribe occupying their places, 
what survives of them but a mass of inert and senseless matter, never 
again to be animated by the mysterious spirit of vitality— that spirit 
whioh. dissipated in the air, or diffased in the ocean, can, like the sveet 
sounds and pleasant odors of the past, be neither gathered up nor re- 
called ! And 0, how dark the analogy which would lead us to antici- 
pate a similar fate for ourselves I As individuals, we are but as yesterday; 
to-morrnw we shall be laid in our graves, and the tread of the coming 
generation shall be over our heads. Nay, have we not seen a lerrible 
disease sweep away, in a few years, more tlinn eighty millions of the raco 
to- which we belong ; and can wo think of this and say that a time ni;tj 
1 bt come when, like the fossils of these lieds our whole specien ihall U 
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mingled .viih Ihe 3i.Ll, and when, though the sun may look dowu in liU 
strength an our pleasant dwelUngs and our green llelds, there shall bg 
silence in all our borders, and desolation in all our gates, and ve shall 
have no thought of that past whieh it is now our delight to recall, and nl 

Burelj it is well to beheve that a widely diflerent destiny awaits us — 
that the Go*' who endowed ua with those wonderful powers, which enable 
us to lite in ever; departed era, eTery coining period, has given us to 
possess these powers forever; that not only does he number the tain 

that QUI very bones, instead of being left, like the exuviae around us, K 
lonn the rocks and clays of a future world, shall, like those in the valley 
of vision, be again clothed with muscle and sinew, and that our bodies, 
animated by the warmth and vigor of life, shall again, connect our soutx 
to the matter existing around us, and bo obedient to everif impulse of the 
will. It is surely no time, when we walk amid the dai'k c^emeteries of a 
departed world, and see the cold blank shadows of the tombs falling 
drearily athwart the way — it is surely no time to entinguish the light 
given us to shine so fully and so cheerfully on our owu proper path, 
merely because its beams do not enlighten the recesses that yawn aronnd 
us. And O, what mote unvfotthy of reasonable men than to reject bo 
tonsoling a revelation on no juster quarrel, than when it unveils to us 
much of what could not otherwise be knoivn, and without the knowledge 
of which we could not be other than unhappy, it leaves to the invigorat- 
ing exarobes of our own powers whatever, in the wide circle of creation, 
life fully within their grasp '." — TAe AiHi^mry of the World, pp. 56-68, 

The next work published by Mr. Miller was entiUed " First Im- 
preaaioHj of Emjland and its Peapk;"" a popular and Interesling 
vcdiune, which has already goi^o through' two editions, and which 
may be read with oqual interest by the geologist, the philanthropist, 
and the general i-oader. It is full of knowledge and of anecdote, aiid 
la written in that attractive stylo which commands the attention even 
of the mos» incurious readers. 

This delightful work, though only in one volume, is equal to t/iive 
of the ordinary type, and cannot fail to lie perused with high gratifi- 
cation by all classes of readers. It treats of every subject which is 
presented to the notice of an aoeomplished traveUer while he vUita 
the great cities and romantio localities of morry England. Wa know 
of no tour in England written by a native in which so much pleasant 
reading and substantial instruction are corobined ; and though n-e 
are occasionally stopped in a very dehghtful locality by a precipice 
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of the Old Red Sandstone, or frightened by a disinterrei skeleton, 
cr sobered by the buviol-service over PalEBOzoio graves, we soon 
recover our equanimity, and ag^n enter upon, the sunny patJi to 
which our author never fiiils to restore us. 

Mr. Miller's new work, the " Foothills of the Creator," of wMeb 
we publish now another edition, authorized by the writer, is very 
appropriately dedicated to Sir Philip Grey Egerton, Bart,, M. P. ibr 
Cheshire — a gentleman who possesses a magnificent collection of 
fosm^ and whose skill and acquirements in this department of geol- 
(^y is known and appreciated both in Europe and America. The 
YTOrk itself is divided into fifteen chapters, in which the author treats 
of the fossil geology of the Orkneys, as exhibited in the vicinity of 
Stromoess; of the development hypothesis, and its consequences; 
of the history and structure of that remarkable fish, the Asterolepis ; 
of the fishes of the Upper and Lower Silurian rocks i of the progress 
of degradation, and its history ; of the Lamarckian hypothesis of the 
origin of plants, and its consequences ; of the Marine and Terrestrial 
floras ; and of final causes, and their bearing on geological history. 
In the course of these chapters Mr. Miller discusses the development 
hypothesis, or the hypothesis of natural law, as maintained by Jjam.- 
arck and by the author of the Vestiges of Creation, and has sub- 
jected it, in its geological aspect, to the most rigorous examination. 
Driven by the discoveries of Lord Eosse from the domains of asljon- 
omy, wheie it once seemed to hold a plausible position. It might 
have lingered with the appearance of life among the ambiguities of 
the PalaBOzoie formations j but Mr. Miller has, with an ingenuity and 
patience worthy of a better subject, stripped it even of its semblance 
of truth, and restored to the Creator, as Governor of the universe, 
that power and those functions which he was supposed to have, re- 
signed at its birth. 

Having imposed upon himself the task of examining in detail the 
various fossiliCerous formations of Scotland, our author extended his 
inquiries into the mainland of Orkney, and resided for some time in 
the vicinity of the busy seaport town of Stromness, as a central point 
from wMh. the structure of the Orkney group of islands could be 
most advantageously studied. Like that of Caithness, the geology 
of these islands owes its principal interest to the immense devolo])- 
ment of the Lower Old Red Sandstone formation, and to the singular 
abuudanee of its vertebrate fossils, fhough the Orkneys contain 
3nl) the third part of the Old Eed Sandstone, which, but a few years 
■go, was supposed to be the least productive in fossils of any of the 
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geological formations, yet it lurniahea, according to Mr. Miller, more 
foasii ash than every other geologicHl system in England, Si »tland, 
and Wales, from the Coal Measures to the Chalk, inclusive. It is, in 
short, " the land of fish," and " could supply with ichthyolites, by 
the ton and by the ship-load, the museums of the world." Its vaii- 
0U8 deposits, Tivilh the curious organisms which they inclose, havfi 
been upheaved irom their original position against a granitic anon, 
about aix miles long and one broad, " forming the great back-bone 
of the western district of the Island Pomona; and on this granitic 
■ids, fast jambed in between a steep hill and the eea, stands the town 
irf Stronmess." 

The mass or pile of strata tliua uplifted is described by Mr. Miller 
as a three-barred pyramid resting on its granite base, exhibiting 
three broad tiers — red, black, and gray — sculptured with the hier- 
oglyphics in which its history is recorded. Tho great conglomerate 
base on which it rests, covering from 10,000 to 15,000 square miles, 
from the depth of from 100 to 400 feet, consists of rough sand and 
water-worn pebbles ; and above this have beon deposited successive 
Strata of mud, equal in height to the highest of our moimtans, now 
containing the romaias of millions and tens of millions of fish which 
had perished in some sudden and mysterious catastrophe. 

In the examination of the diiferent beds of the three-barred for- 
mation, our author discovered a well-marked bone, like a petrified 
large roofing nail, in a grayish-colored layer of hard flag, about 100 
yards over the granite, and about 160 feet over the upper stratum 
of the conglomerate. This singular bone, which Mr. Miller has rep- 
resented in a figure, was probably the oldest vertebrate organism 
yet discovered in Orkney. It was 6J inches long, 2^ inches across 
tlie head, and 3-lOths of an inch thick in the stem, and farmed a 
charaoterLstie feature of the j^lerolepia, as yet the most gigantic of 
the ganoid Sshes, and probably one of the first of the Old Red Sand- 
stone. In his former researches, our author had found that all of the 
many hundred ichthyolites which he had disinterred from the Lower 
Old Hed Sandstone were comparatively of a small size, while those in 
the Upper Old Bed were of great bulk ; and hence he had naturally 
inferred, that vertebrate life had increased towards the close of the 
system — that, in short, it began with an age of dwarfs, and ended 
with an age of giants ; but he had thus greatly erred, like the sup- 
porters of the development system, in fomidiug positive conclusions 
on merely negative evideneo ; for here, at the very base jf the sys- 
tem, where no dwarfs were to be found, he liad lisoovered one of the 
most I'olf 5sal of its giants 
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Aftet this in.of.t important discovery, Mr. Miller e 
ITiiiies easterly for several miles along the bare and iinwooded Lake 



circumference, and divided ir 
(0 long promontories jutting 
the middle. The sea enters 
rustic bridge, and hence the 
nether reaches, and hrack- 
division is merely brackish 
1 its upper ones to be pota- 
e therefore of a mixed ohar- 
lais having each their own 
encroachments on the prov- 



of Stennis, about fourteen miles 
aa upper ana lower sheet of vpator by 1 
out from each side and nearly meeting ; 
this lake through the openings of a Ion; 
lower division of the lake " is salt in i 
ish in its upper ones ; while the bighe 
in its nether reaches, and iresh enough 
■lie." The launa and flora of the lake i 
acter, the marine and &esh water ani 
roaches, though each kind makes certai 
ince of tho other. 

In the marine andlacustrineilorasof the lake, Mr. Miller observed 
changes still more palpable. At the entrance of the sea, the /'uciis 
naiiosua and Fueua vesiculoaut ioiirish in their proper form and mag- 
nitude. A little £irther on in the lalte, the P nodosus disappears, 
and the F. vesiculosue, though continun^ to e-ust for mile after 
mile, gTQwa dwarfiah and stunted, and hually disappears, giving 
pla«e to rushes and other aquatic grasses, tiU the lacustrine baa en- 
tirely displaced the marine ftora Tiom these two importnnt facts, 
the existence of the fragment ot iiUroltpn in the lower flagstones 
of the Orkneys, and of the "curiously mixed semi-marine semi- 
laeustrine vegetation in the Loch ol fetennis, which our author 
regards as bearing directly on the development hypothesis, he takes 
occasion to submit that hypothesis to a severe eiamination, and to 
point out its consequences — its incompatibility with the great truths 
of morality and revealed religion Aceo Ui g t P f Oken, 

une of the ablest supporters of ho de* elopm t th rj There ere 
two kinds of generation in the w Orld, the ta p p and the 

propagation that is sequent thereon, or th g lad condarg 
generation. Consequently, no orgaiusm ha. b n ted f larger 
size than an infusorial point. No organ m his been 

created, which is not microscopic Whate is lai^ has t been 
created, but developed. Man has not been created, but developecT." 
Henc* it follows that during the great geological period, when race 
after race was deatroyod, and new forma of life called into being, 
•' nature had been pregnant with the human race," and that immor- 
tal and intellectual Man is but the development of the Brute - 
itself the development of some monad or mollusc, which has been 
•mitten into life by the action of electricity upon a portion of gelat- 
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If the deTOlq>ment Uieoiy be true, "the early fossils ought tu b« 
very small in siz;," and. " very low in organization." In the earliest 
strata we ought to find only " mere emdryos and ftciuses ; and if wa 
find instead the fuH-grmen and mature, then must we hold that the 
testimony of geology is not only iM in accotdtmce with the theory, 
but In positive opposition to it." Having laid this down as tha 
prituiiple by which the question is to be decided, our author procoedi 
to consider "what are tlie/ocM," The AsWrofepis of Stronmess seem* 
to be the oldest oi^aniflm yet discovered in the most ancient geologi- 
cal system of Scotland, in which vertebrate remains occur. It is 
probably the oldest Coslaoanth that the world has yet produced, for 
there is no certain trace of this family in the great Silurian aystem, 
which lies imderncath, and on which, according to our existing 
knowledge, organic existence first began. " How, then," asks Mr. 
Miller, " on the two relevant points — buli. and organizaUon — does 
it answer to the demands of the development hypothesis ? Was it a 
mere fcetua of the finny tribe, of minute size mid impei-feet embry- 
onic faoxilty ? Or was it of, at least, the ordinary bulk, and, for its 
class, of the average organization ? " 

in order to answer these questions, Mr. Miller proceeds in histAird 
chapter to give the recent history of the Asterolepis ; in his fourth, 
n tlie cerebral development of the earlier ■ 



in his Jifth chapter to describe the structure, bulk, and asi)eot of tha 
Asterolepis. In the rocks of Bussia certain fossil remains had been 
long a^ discovered, of such a singular nature as to have perplexed 
Lamarck and other naturalists. Their true place among fishes was 
subsequently ascertained by M. Eichwald, a living naturalist ; and 
Sir Roderick Murchison found that they were IchthyoUtfls of. the 
OldRod Sandstone. Agaasia gave thero the name of ChsUmtcMhyi ; 
but in consequence of very fine specimens having been found in the 
Old Red Sandstone of Russia, which Professor Asmus of Borpat 
sent to the British Museam, and which exhibited star-like markii^;s, 
he abandoned his name of Chelonichthys, and adopted that of Astaf- 
oiepis, or star-scale, which Eichwald had proposed. Many points, 
however, respecting this curious fossil remained to be determined, 
and it was fortunate for science that Mr. Miller was enabled to ac- 
complish this object by means of a vaiiety of exceUent specimens 
which ho received &om Mr. Robert Dick, " an intelligent tradesman 
of Thurso, one of those working men of Scotland, of active curiosity 
and well developed intellect, that give character and standing to the 
eat." Agasaiz had inferred, from very imperfect fragments, that 
hi .iaierotepia was a sliongly-helmed fish of the CtelacantJa, or hollov 
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Sliine timily — Lhat it was probablj \ flat-huaded animul, EUid thai 
the discovery of a head or of a jaw might prove that the genua 
Dendrodus did not differ Horn it. AU these coKjeotures were com- 
pletely confirmed by Mr. Miller, after a catefiil eKamination of the 
epecimena of Mr. Dick. 

Before proceeding to describe tho structure of the gigantic Aater- 
olepis, Mr, Miller devotes a long and elaborate chapter to the subject 
of the cerelwal development of the earlier vertebrata, in order to 
ascertain in what manner their truo bcjins were lodged, and to dis- 
cover the modification which the cranium, as their protecting box, 
received in subsequent periods. This inquiry, which ha has con- 
ducted with great skill and ability, ia not only highly intsrcstine in 
itself, but will be found to have a direct bearing on the great ques- 
tion which it is his ol^cct to discuss and decide. 

The laotB and reasonings contained in this chapter will, we doubt 
not, shake to its very base the bold theory of Professor Oken, which 
has been so generally received abroad, and which is beginning to 
find supporters even among the solid thinkers of our own country, 
Jn the Isis of 1818, Professor Lorenz Oken has given the foEowing 
account of the hypothesis to which we allude. ■' In August, 1806," 
says he, '■ I made a journey over the Hartx. I slid down through 
the wood on the south side, and straight hofbre me, at my very feet, 
lay a most beautiful blanched skull of a hind. I picked it up, turned 
it round, regarded it intensely ; — the thing was done. ' It is a ver- 
tebral column,' struck ine like a flood of lightning, ' to the marrow 
and bone ; ' and since that time the skull has been regarded as a 
vertebral column." 

This remarkable hypothesis was at Grat received with enthufiiasn. 
by the naturalists of Germany, and, among others, by Agassiz, who, 
from grounda not of a geological kind, has more recently iiijected it. 
It has been adopted by our distinguished countryman, Piofeaaot 
Owen, and forms the central idea in his lately published and inge- 
nious work " On the Nature of I.imbs." The conclusion at which he 
(Urives, that the fore-limbs of the vertebrata are the ribs of the oc- 
cipital bone or vertebra set free, and (in all the vertebrata higher in 
the scale than the ordinaiy fishes) carried down along the vertebral 
column by a sort of natural dislocation, is a deduction from the idea 
that startled Professor Oken ui the ibrest of the Hai-tz. Whatever 
anpport this hypothesis might have expected from Geology, has been 
Btruck from beneath it by th.s remarkable chapter of Mr. Miller's 
Vork ; and though anatomists may for n u'^ile maintain it under the 
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influence of sc high an autliority as Professor 0« en, we ure much 
miatakei) if it ever forms a part of the Breed, of the geologist. Mr, 
Miller indeed haa, by a most skilful examiiiation of the heads of the 
earliest vertehrata known to geologists, proved that the hypothesis 
derives no support from the structure which they exhibit, and 
Agasaiz has even upon genera] principles rejected it as untenable- 
Mr. Miller's next chapter on the structure, bulk, and aspect of tlift 
Asterolepis, is, like that which precedes it, the work of a master, 
evincii^ the highest powersof observation and nnolysia. Its ^xe in 
the larger specimens must have been very great ; and from a com- 
parison of the proportion of the head in the Ganoids to the length 
of the body, which ia sometimes as one to five, or one to six, or one 
to six and a half, or even one to seven, our author concludes that the 
total length of the specimens in his possession must have been at 
least eight feet three inches, or &om nine feet nine to nine feet ten 
mehes. The remidns of an Asterolepis found by Mr. Dick at Thnrso, 
indicate a length of from twelve feet five to thirteen feet eight inches ; 
and one of the Russian specimens of Professor Asmus must iit.rt 
been from eighteen to Iweiiiy-lSiTee feet long. "Hence," says Mr. 
MiOer, "in the not unimportant oiroumstaaoo of size — the most 
ancient Ccelacanths yet known, instead of taking their places agree- 
bly to the demands of the development hypothesis among the sprats, 
sticklebacks, and minnows of their class, took their place among ita 
huge basking sharks, gigantic sturgeons, and bulky swordfiahes. 
They Here giants, not duarfs ' Again, judging by the aiiiJogies 
which its structure exhibits to that of fishes of the existing period, 
the Asterolepis must have been a fish high in the scale of organi- 

A specimen of Asterolepis, diseoveied by Mr. Diok, among the 
'J'hurso rocks, ind sent to Mr Miller, exhibited the singular phe- 
nomenon of a quantity of thick tar lying beneath it, which stuck to 
the angers when lifting the pieces of rock. ""What had been once 
the nerves, muscles, and blood of this ancient Ganoid, still lay nndtir 
its bones," a phenomenon which our author had previously seen be- 
neath the body of a poor suicide, whose grave in a sandy bank had 
been laid open by the encroachments of a river, the sand beneath it 
baring been " consolidated into a dark colored pitchy mass," extend- 
ing a full yard bcncatli the body. In like manner, the animal juices 
of the Asterolepis had preserved its remains, by " the pervading bit- 
nmen, greatly more conservative in ita efi'ccta than the oil and gtinj 
ef an old "Egyptian undertaker." The bones, though black as pitch 
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retained to a ioiisideratile degree the peculiar iinaiitiea of the original 
«al»Eaiice, in the same manner as the adipocire of wet barying- 
groumls preserves fresh, and green the bones which it encloses. 

Ill support of his anti- development views, Mr. Miller devotes hia 
OBXt and nixlh chapter to the recent history, order, and size of the 
Bahes of the Upper and Loiver Silurian rooks. Of these ancient 
formations, the bone bed at the Upper Ludlow rocks is the only one 
which, besides defensive spines of fish, contains leeth, fragments of 
jawB. and shagreen points, whereas, in the inferior deposits, defensive 
spines alone are found. The species discovered by Professor PhiUipa, 
in the Weiilock shale, were microscopic ; and the author of the I "sj- 
tiges took advantage of this inaulated fact to support his views, by 
jironounciiig the little creatures xa which the species belonged as 
the fretal embryos of their class. Mr. Miller has, however, even on 
this ground, defeated hia opponent. By comparing the defensive 
spines of the Onchis Murchiioni of the Upper Ludlow bed with 
those of a recent l^nax Aeanthiaa, or dog-fish, and of the Cestracion 
PhiUippi, or Port Jackson shark, he arrives at the conclusion, that 
the fehes to which the species belonged must he all of considerablt 
size ; and i ii the following chapter on the high sttrndiiig of the Plawidf 
he shews that the same early fishes were high in intelligence and 
organization. 

In his niiii/i chapter on the SUioiy and Progress of Degradation, 
onr author inters upon a new and interesting subject. The object 
of it is to determine the proper ground on which the standing of the 
earlier vertebratft should be decided, namely, the test of what he 
terms homological symmetry of organization. In nature there are 
monster lamilies, just as there are in families monster individuals — 
men without fteet, hands, or eyes, or with them in a wrong place — 
sheep with legs growing from their necks, ducklings with wings on 
their haunches, and dogs and cats with more li^s than they require. 
We have thus, according to our author — \,tao}iatroaity ihrotigh defect 
of parts ; % monitTO^^ through Tedumdanog of parts ; and 3, monstroa- 
&y through dkplacemsid of porta. This last species, united in some 
cases with the other two, our author finds curiously esemplified in 
the geological history of the fish, which he considers better Known 
than that of any other division of the verlebrata; and he is con- 
vinced that it is from a survey of the progress of degradation in the 
great Ichthyic division that the standing of the kingly fishes of the 
ewlier penods is ta he determined. 

In the e irUest vertebiate period, namely, the Silurian, our auth-il 
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Kliews that tlie fishes were homologicaily sjmmetrical in their otytji 
Izalion, as Bshibited in the Placoids. In the second great Ichthjif 
period, that of th Old It d & dstone, he finds the first example in 
the class of ii h on l si j Inf diapiacement of parts In all the 

Ganoids of th p n d th la the Hama departure from nyrametrji 
as would take pi n li his neck was annihilated, and the 

arms stuck t tl b k f th head. In the Coccosteaa and Ptirr- 
ichtliijs of the n 1 d, h iinds the tirat example of deffriulaiioti 
thmiffh defect, tl t m bhng ahuinan monster withouthavda, 

and the latter one without feet. After ages and centuries aave 
passed away, and then aftei the termination of the Falfcozoic period, 
a change takes place in the formation of the ilsh tail. " Other agea 
and centuries pass away, during which the repljle clasa attains to ita 
fullest development in point of size, organization, and number ; and 
theu, after the times of the oretaceons deposits have begun, we find 
yet another remarkable monstrosity of displacement introduced 
among all the fishes of one very numerous order, and among no in- 
considerable proportion of the fishes of another. In the newly- 
introduced Ctenoids {AcanthopterygH.) and in those families of tht 
Cycloids which Cuvier erected into the order Malaeopierygii sub- 
brachiafi, the hinder limbs are brought forward and stuck on to the 
base of the previously misplaced fore limbs. All the four limbs, by 
a strange monstrosity of displacement, are crowded into the placi; 
of the extinguished neck. And such, in the present day, is the 
prevalent typo among fishes. Monstrosity through defect is aisc 
found to increase; so that the snake-like apoda, or feet- wanting 
fishes, form a numerous order, some of whose genera are devoid, as 
in the common eela and the congers, of only the hinder limba, while 
in others, as in the genera Muneiia and Si/n/>ranofi«a, both hinder and 
fore-limbs are wanting." From these and other facts, our author 
concludes that as in existing fishes we find many more proofs of the 
monstrosity, both from displacement and defect of parts, than in all 
the other throe classes of the vertebrata, and as these monstrosities 
did not appear early, but late, " the progress of the race as a whole, 
though it still retains not a fow of the higher forms, has boon a 
progress not of development from thelow to the high, hut of degra- 
dation ftom QxB high to the low." An extreme example of the 
degradation of distortion, superadded to that of displacement, may 
be seen in the flounder, plaice, halibut, or turbot, — fishes of a faiiiilv 
of which there is no trace in the earlier periods. The creature is 
twisted half round and laid on its side. The tail, too. is h-irinontal 
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Halt It.e featui'es uf ita head are twisted to one side, and the othet 
half to the other, while ita wry month is in keeping with its squint 
uyes. One jaw is straight, and the other like a bow ; and while one 
contains frem /oij to six teeth, the other oontainB &oni thirty to 
t/iirty-_five. 

Aided by facts liko these, an ingenious theorist might, aa our au- 
thor remarks, " get up as upexoEpUonable a theory of degradation 
aa of development." But however this may be, the principle of 
degradation actually exists, and "the history of its progress in crea- 
tion bettTB directly against the assumption that the earlier verl«bratii 
were of a kiwer type than the vertebrata of the same Ichthyic class 
which exist now." 

In his next and Cenlh chapter, our author controverts with his 
usual power the argument in favor of the development hypothesis, 
drawn from the predominance of the Braohiopods among the Silurian 
Molluscs. The existence of the highly organised Cephalopoda, in 
the same formation, not only neutralizes this argument, but author- 
izes the conclusion that an animal of a very high order of organiza- 
tion eiislfld in the earliest formation. It is of no cnn3ec[uence 
whether the Cephalopods, or theBraohiopods were most numerous. 
Had there been only one cuttle fish in the Silurian seas, and a rail- 
lion of Brachiopods, the fact woidd equally have overturned tho de- 
velopment system. 

In the same chapter, Mr. Miller treats of the geological history of 
the Fossil Bora, which has been pressed into the service of the de- 
velopment hypothesis. On the authorityof AdolpheHrongniart, it 
was maintained that, previous to the age ot the Lias, " Nature had 
(iuled to achieve a tree — and that the rich vegetation of the Coal 
Measures had been exclusively composed of magnificent immaturities 
of the vegetable kingdom, of g%antio ferns and club mosses, that 
attained to the size of forest trees, and of thickets of the swamp- 
loving horse-tail feraUy of plants." True exogenous trees, however, 
do exist of vast size, and in great numbers, in all the coal-fields of 
our own country, as haa been proved by Mr. Miller. Nay, he him 
lelf discovered in the Old Red Sandstone, Lignite, which is proved 
to have formed part of a true gymnospermons tree, represented by 
the pines of Europe and America, or more probably, as Mr. Miller 
believes, by the Araucarians of Chili and New Zealand. This im- 
pnrtiuit discovery is piognant with instruction. The ancient Conifer 
must have waved its green foliage over dry land, and it is not prob- 
■We that it was the only tree in the primevfd forest, "The ship 
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carpenter," us our author obaervea, ' 
flxe in hand to explore the woods for f 
one described by Milton, — 

'Hewn on Norwegian hills, to be the mast 
Of some great admiral.' " 

Viewing tMs olive leaf of the Old lied Sandstone as not at all devoid 
of poetry, our author invites us to a voyage from the latest forma- 
tion up to the first zone of the Silurian formation, — thus passing 
from ttncient to still more ancient soenes of being, and finding, as at 
the coniineneement of our voyage, a graceful intermixture of land 
and water, continent, river, and eea. 

But though the existence of a truePlacoid, a real vertehrated lish. 
in the Cambrian limestone of Bala, and of true wood at the base of 
the Old Red Sandstone, are utterly incompatible vrith the develop- 
ment hypothesis, its supporters, thus driven to the wall, may take 
shelter under the vague and unquestioned truth that the lower 
plants and animals preceded the higher, and that the order of crea- 
tion was fiah, reptiles, birds, mammalia, quadrumana, and man. 
Prom this resource, too, our author has cut off his opponents, and 
proceeds to show that such an order of creation, " at once wonderful 
and beautiful," does not afford even the slightest presumption in 
fiiYOr of the hypothesis which it is adduced to support. 

This argument is carried on in a popular and amusing dialogue in 
the eleventh chapter, Mr. Miller shows, in the clearest manner, that 
" superposition is not parental relation," or that an organism lying 
above another gives us no ground for believing that the lower or- 
ganism was the parent of the higher. The theorist, however, looks 
only at those phases of truth which are in unison with hia own 
views ; and, when truth presents no such favorable aspect, he finally 
wraps himself up in the folds of ignorance and ambiguity — the 
winding-sheet of error refuted and exposed. We have not yet pen- 
etrated, says he, in feeble accents, to the formations which represent 
tlie dawn of bring, and the simplest organisiu may yet be delected 
beneath the lowest fossiliferous rocks/ This undoubtedly maybe, 
and Sir Charles Lyell and Mr. Leo» ird Homer are of opijiion Chat 
such rocks may yet he discovered ; while Sir Roderick Murchison 
and Professor Se^wiek and Mr. MUlor are of an opposite opinion 
But even were such rocks discovei-ed to-morrow, it wouhl not follow 
'hit their organisms nave the leiist support to the development hy^- 
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potl.esis. Ill the ycnr ISST, wlieii fishes were not discovoi-od m tlie 
Upper Silurian rocks, the tlicorist n-ouW have rightly predicted the 
existence of lower fbasiliferoua bctlfl i but *hen they are discovered, 
and thmr foawla examined, they furnish the strongest argument thai 
could be desired against the theory they were expected to Bustan. 
Tliis fact, no doubt, is bo far in favor of the supposition that there 
may be still lower fossil -bearing strata ; but, as Mr. Miller observes, 
" The pjTaniid of organisied existence, as it ascends into the by-past 
eternity, incHnes sensibly towards its apex, — that apex of 'begin~ 
nlnif' on which, on far other than geolosiosl grounds, it is oviT 
privilege to believe. The broad base of the superstructure planted 
on the existing scene strotchos across the entire scale oi life, animal 
and vegetable ; but it contracts as it rises into the past ; — ■ man, - 
the quadrumana, — the quadrupedal man, — the bird and the rep- 
tile are each in enccession struck from off its breadth, till we at 
length see it with the vertebrata, represented by only the fish, nar- 
rowing as it Tvere to a point ; and though the clouds of the upper 
re^on may hide its apex, we infer, from the declination of its aides, 
that it cannot penetrate much farther into the profound." 

In our author's next chapter, the twelfth of the aeries, he proceeda 
to examine the " l,amarckian hypothesis of the origin of plants, and 
its consequences," 

In his iAirfccji^ chapter, on "The two Floras, marine and torrcs- 
trinl," he has shown that all our c pe ' is p d h pin- 

ion, that the one baa been transrau ed n h h If h marine 
had been converted into terrestrial ^h h e, in 

the Lake of Stennis, for example, p ai te m harac- 

ter between the algce of the sea and Km d n f the 

lake. But no such transition-plai ts re d Th gs our 

author observes, become dwarfish d Th Be to 

exist as the water beeomea fresher, " until at length we find, instead 
of the brown, rootless, fioworless fuooids and eonfen'ie of the ocean, 
the green, rooted, flowering flags, rushes, and aquatic grasses of the 
fresh water. Many thousands of years have failed to originate -a 
single intenr.ediate plant." The same conclusion may be drawn 
from the character of the vegetation along the extensive shores of 
Britdn and Ireland. No botanist has ever found a single plant in 
the transition stat*, 

Tha/oMrtcrm/A chapter of the " Footprints " will be peruseij witn 
great interest by the general reader. It is a powerful ajid ai^umcn- 
tative exposure of the dovelopmcut hypothesis, and of the mannei 
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in which the subject has been treated in tlic "Vestiges." "Wh^thel 
we consider it in its nature, in its histniy, or in the cha:ncl«r of the 
intellects with whom it originated, or by whom it has been received 
and supported, Mr. Miller has shown that it has nothing to recom- 
mend it. It existed as a wild dream before Geology had any boiiig 
as a aoienoB. It was broached more than a oentnry ago by De 
Maillet, who knew nothing of the geology even of his day. In a 
translation of his Telliained, published in 1750, Mr. Miller flndsveiy 
nearly the same account given of the oi'igin of plants and animals, 
as that in the "Vestiges," and in which the sea is described as that 
" great and fruitful womb of nature, in which organization and life 
first b^in," Lnmltrck, though a skilful botttniet and oonobologist, 
WHS unacqsiainted with geology : and as he first published his devel- 
opment hypothesis In 1802, (an hypothesis identical with that of the 
" Vestiges,") it is probable that he was not then a very skilful booIo- 
gist. NorhaeProfessorOkenanyhigher claims to geological aeinvire- 
ments. Ha confesses that he wrote the first edition of his work in 
a Mild of inspirfaion ! and it is not difficult Co estimate -the intelli- 
gence of the inspiring idol that announced to the German sage that 
the globe was a vast crystal, a little flawed in the facets, and that 
quartz, feldspar, and mica, the three constituents of granite, were 
the hail-dropa of heavy showers of stone that fell into the original 
ocean, and accumulated into rocks at the bottom ! 

Such is the unscientific parentage of the theories promulgated in 
the " Vestiges." But the author of this work appeals in the first 
instauce to science. Astronomy, Geology, Botany, and Zoology are 
called upon to give ei'idenee in his favor ; but the astronomer, geol- 
ogist, botanist, and the zoologist, all refuse him their testimony, deny 
his premises, and reject his results. " It is not," as Mr. Miller hap- 
pily observes, •■ the illiberal religionist that casts him off. It is the 
Inductive philosopher." Science addresses him in the langus^ of 
the possessed; " The astronomer I know, and the geologist I know ; 
but who are yei" Thus left alone in a cloud of star-dust, or in 
brackish water between the marine and terrestrial fiora, he " appeals 
from science to the want of it," casts a stone at our Scientific Insti- 
tutions, and demands a jury of "ordinary readers," as tlie on]y 
"tribunal" by which "the new philnsophy is to he truly and righte- 
ously judged." 

The hist and^/iceiiiA chapter of Mr. MiUer's work, " On the Bear- 
ing of rinal Causes on Geologic History," if read with care am" 
thought, will prove at once delightful and instructive. The principl* 
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ot final i.-auses, or the conditions of existence, affords a wide scope tn 
our reason m Natural History, but especially in Geology. It be- 
oomeB an interesting inquiry, if any reason can be assigned why at 
certain pcnods spcdea began to exist, and became e:ctinct aiter the 
lapse of lengthened periods of time, and why the higher olaesea , f 
being succeeded the lower in the order of creation ? The incom- 
pleteness of geological science, however, does not permit ua to re- 
move, for the present, the veil which hangs over this mysterious 
chronology ; but our author is of opinion that in about a quarter of 
a century, in a fuvored locality like the British. Islands, geolagi- 
obI history '■ will assume a very extraordinary form." 

It is a sinjpilnr fact, which will yet lead to singular results, that 
Cuvier's arrangement of the four classes of vertebrate ammals should 
exhibit the same order as that in which they are found in the strata 
of the earth. In thejSsA, the average proportion of thfe brain to the 
spinal cord is only as 2 to 1 . In the reptile, the ratio is 2^ to I • In 
the bird, it is as S to 1. In the matainaiia, it is as 4 to 1 ; and in mun, 
it is as 23 to 1. No leas rcmBrkable is the fcetal progress of the 
human brain. It ftrst becomes a hrsin resembling that of a fish ; 
then it grows into the form of that of a reptile ; then into that of n 
bird ; then into that of a roamniiferoui quadruped, and finally it 
assumes the form of a human brain, " thus comprising in its fcetal 
progress an epitome of geological history, as if man were in. himself 
a compendium of all animated nature, and of kin to every creatiira 
that lives." 

With these couBidecations, Mr. Miller has brought his sulgect to 
the point at which Science in its onward progress now stands. It is 
to embryology we are in futui'e to look for further information upon 
the most intimate letations which exist between all organised beings. 
W» may fairly entertain the hope that the time Ib not far when we 
shh.! not only fuUy understand the Plan of Creation, but even lifl 
some comer ol' the veil which has hitherto prevented us from form- 
ing adequate ideas of the first introduction of animal and vegetable 
lif^ upon earth, and of the changes whicli both kingdoms have un- 
dergone in the succession of grological ages. 

L AGAS8IZ 

CmiiPHi, Septemier, IBS' 
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8TR0MNESS AND ITS ASTEROLEPIS. 

THE LAKE OF STENNIS. 




j) HEN engaged in pio'^ecuting the self 
impowd tisk of eviinnning in detail 
the various fossilifenus deposits of 
Scotland, m the hope of ultimately 
acquainting myself with them <ill, I ex- 
tended mv exploratory ramhie, about 
two ^ eirs ago, into the Mainland of Orkney, and resided for 
Bomr time in the vicinity of Stionmess 

This busy seapoit town forms that ipetial centie, in this 
northern archipelago, from which the stiuclure of the en- 
tire group can be most <iil vantage ous I j siudipd The geol- 
ogv oi the Oiknpjs, like that of Caithness, owes its chief 
interest to the immtnse development which it evhibita of 
one lormation, — the Lower Old Red Sandstone, — and to tl e 
extraordinary abundance ol its ( ei tebrate remains It h 
not too much to affirm, that in the compantively sm^ll 
oorlion which this cluster of inlands contains of the Ihird 
pari of 1 syatem regarded only a few years ago is the leas' 
fossilifcous in ihe geologic scale, there are more fossd fis^ 
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enclosed than in every otiier geologic system in EigloiiJ, 
Scotland, and Wales, from the Coal Measures to the Chalt 
inclusive. Orkney ia emphatically, to the geologist, what a 
juvenile Shetland poetess designates her country, in cha'- 
lenging for it a standing independent of the " Land of Cakes," 
— a " Lmd of Fish ," and, were the tnde one fairly op .jned 
up could supply with ichthyolites, hj the ton and the ship- 
kid, the museums of the world Its various deposits, with 
d.11 iheir strange orginisms, hive been uptilted from the hot- 
torn again'ft a granitic axis, rather more ih in six miles in 
length by about a mile in breadth, which lormi the gieal 
bfwk bone of the western distnct of Pomona, and on this 
granitic t^is — fast jammed in between a steep hill and the 
sea — stands the town of Stiomness Situated thus at tht 
bottom of the upturned deposi = of the island, it occupies e^ 
acllj such a point of obs>er\ ation is thai which the curious 
eastern ti ivcller would select in front of some huge p>ra 
mid or hieroglyphic covered obelisk, at, a proper site for hia 
tent It piesents, besides, not a feu facdities for studying 
w h he ^eolog cal phe o e i va o s intereaUng points m 
p! ys cal sc ence of a co a e cl aracter Resting on its 
gran be* Jron of he a gely sculptured pyramid of 
thre bod e — ed bl ck nd ^ ay, — which the Old 
Red Sa ds one of I ese slands n av be regarded as forming, 
s bu 1 ort I alf n !e f om 1 e t eat Conglomerate base 
of he lo a o and sea cely a qu e of a mile more from 
the olde b ds of cen 1 fli^ e deposit ; while an hour's 
sai on the one hand opens to the explorer the overlying are- 
naceoua deposit of Hoy, and an hour's walk on the other 
introduces him to the Loch of Stennis, with its curiously 
mixed floia and fauna. But of the Loch of Stennis and its 
productions more anon. 
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The day was fai spent when I lenched Stiomnpss bit as 
( had a fine blight evening still belore me, longrr by some 
three or four dcgiees of north latitude than the midsummer 
evenings of the ?outh of Scotland 1 -lel out hammer in 
hand, to examine the junct j of he granite and the Great 
Conglomerate where t his been I d bare by the ?ea along 
the low promontory vj cl f ns tl e western boundary of 
the harbor. The ^ra te 1 ere is a ternary of the usual com- 
pot\cnts, somewhat interned ate n grain and color between 
the granites of Peterhead and Aberdeen ; and the conglom- 
erate consists of materials almost exclusively derived from it, 
— evidence enough of Itself, Chat when this, ancient mechan- 
ical deposit was in course of forming, the granite — exactly 
such a compound then as it is now — was one of the surface 
rocks of the locality, and much exposed to disintegrating influ- 
ences. This conglomerate base of tbe Lower Old Red Sand- 
stone of Scotland — which presents, over an area of many 
thousand square miles, such an identity of character, that 
specimens taken from the neighborhood of Lerwick, in Shet- 
land, or of Gamrie, in Banff, can scarce be distinguished 
from specimens detached from the hills which rise over the 
Great Caledonian Valley, or from the cliffs immediately in 
front of the village of Contin — seems to have been formed 
in a vast oceanic basin of primary rock, — a Palseozoic Hud- 
son's or Baffin's Bay, — partially surrounded, mayhap, by 
primary continents, swept by numerous streams, rapid and 
headlong, and charged with the broken debris of the inhospi- 
table regions which they drained. The graptolite bearing 
grauwacke of BanfFshire seems to have been the only fossil 
iferous rock that occurred throughout the entire extent of 
this ancient northern basin ; and its few organisms now 
Herve to open th< sole vista through which the g 
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28 ETKOHNESS 

[ilorer to lie noitli f the CnmpiHns cm (.dtch i g1iin|«e (. 
an eailpi period cf existence than Ihit represented by the 
iclithj olites of the Lower Old Red Sandstone 

Verv many agts must ha^e pi'^aed ere, imid waves 
ani ciireQts the water worn debris which now furin'i the 
Great Gongloneiate could have accumuhted o\er tracla 
of S(,a bottom from ten to hfleen thousand squaie miles in 
nrea, to ita present depth of fiom one to four hundred feel 
At kn^gth, however, a thorough change took place, bwl 
we can only doublfnllv '^lei.uUte rtirarding lis nature oi 
cause The bottom of the Pal<t,ozo c Uisin became gre-itlj 
less ciposed Some piotpciiiii; circk of Loast had beeh 
thrown up around it , oi, whu is perhips more proba 
ble, it had sunk to a profojnder depth and the ani^ieiv 
shores ind streams had receded, thro;gb the depiession, ti, 
much greater distances And in consequence, the deposi 
Hon of lough sand and rolled pehbks was folliwed b> n 
deposition of mud Myriads of fish of forms the mos 
ancient and obsolete, congrCj^ated on its banks or shel 
tered in its hollows , generation succeeded generation mil 
lions and tens of millions perished m^steiiously by sudden 
death , shoals after shoals wen, annihilated but the pro 
duct le powers ot nature wt,re ationg and the waste was 
liept up But uho among men sbill reckon tlie yeirs oi 
ceniuries during which these rates ex sted and this muddy 
ocean ot the remote pa=t sprt id cut to unknown and nameless 
>*horea iround them ? As \a those great cities of the de^crl 
thai he unnhablcd and waste we cin but conjecture then 
'ecm of e\islenci, from the vast extent of their cemeteries. 
SVe onlv know that the daik, finely grained sch sts in which 
th< y so thunduntly occur must have been ol com[ aralively 
*lo*t formation, ana thai yet the thickness of thi, deposil 
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mav tlian equals the height of our loftiest &. uttmli raotni 
I iiOj It would seem la if a period equal to tliit in which 
all ham in history is compiiBed might he cut out of i covoef 
of the ppnod f presented by the Lower Old Rpd '^iiidstoiip, 
nnd be aoiice missed when away, far every year d tr ng 
which man has lived upon earth, it is not impiobible that the 
Vtertehthya and itg contomporanes miy have lived a cen 
lury Their last houi however, at length come Ovei the 
^ark colored ichtVi^olitc sebiit^, vt imminsely developed in 
Caithness and Orkney, there ocurs a pile tinted, unfoasihf 
erous sandstone, which in the isl ind ol Hoy rises into hills ol 
fiom foiiiteen to sixteen hundred feet in heght, and timong 
the organi^Jms of those newer foimations ot the OH Rr d 
which oveilie this depost, not a species of ichlhjuiile iden- 
tical with the speoes entombed in the lower schist-> baa \et 
been delfeted In the blank interval which the tremecous 
dpposit represents, tribes and families perished an 1 disap 
poured, ledVing none of their i"ice to succeed thpm, th it othf r 
tribes and fimihes might be called into being, and fall mto 

hen lacunt places in the onward march of creation 
S h so f h h glypl cs f h p I h j 
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any wIjcu on the Continent. Nor am I aware that, save in 
tile acLompanjing n ood-cut, (fig. 1,) it has evfc_ been figured. 
Tiie araateui gpoingists of Caithness and Orlmey have, how- 
ever, learned to recognize it as the " petrified nail." Tha 
length of the enure specimen in this instance was five 
sevfn eighth inches, the transverse breadth of the head two 
inches and a quartei and the thickness of the stem nearly 
three tenth parts of an inch This nail-like bone formed 
a charactoii"Jt e [ oil )n of tho Asterolepis, — so far as is yet 
known, th« naost gigant c j^inoid of the Old Red Sandstone, 
and, judging from the / lact of this fragment, apparently one 
of the first. 



(One third the natural size, linear.J 



• Figured from a Thurso specimen, ailghtiy ditieient in its propor- 
tiona fann the Stcoiniiosa speciraen. iiescril>ed. 
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There were various considerations which led me to .egart' 
the " petrified nail " in this eise as one of the most interest 
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dred feet hi^hei ip, — .tee q p 

isience of one of the moat colossal of its giants. But noi 
ur.frequentiy, in the geologic field, has the practice of basing 
positive conclusions on merely negative grounds led to a mis- 
leading of the record. From evidence of a kind exactly 
Rmilar to that on which I .lad binli, it was inferred, some tw( 
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or three years ago, that tlioro had livcil no reptiles during the 
period of tlie Coal Measures, and no fish in the times oF tho 
Lower Silurian System. 

I extended my researches, a few days after, in in easterly 
direcfion from the town of Stromness, and walked for several 
miles along the shores of the Loch of Slenois, — a large iako 
iiboQt fourteen miles in circumfci'ence, bare and treeless, like 
all the other lakes and lochs of Orkney, but picturesque of 
outline, and divided into an upper and lower sheet ol' water 
by two low, long prom onto fies, that jut out from opposite 
sides, and so nearly meet in the middle ^ to be connected by 
a thread-like line of road, half mound, half bridge. "Thr- 
Loch of Stentiis," says Mr. David Vedder, the sailor-poet of 
Orknej , " i^> a beatiliful ^^td)te^^J.ucan in miniature " It gives 
admission to the sea bv a nurow strait, ciossed, like that 
which SLparate^ tho two piomontoiic'5 m the middle, by r 
long rustle bridge , and, in consequem-e of this peculiarivy, 
the lowei division of the lake is salt m its nethei reaches 
ttnd brackish in its upper oue-s, while the higher division 
IS meiely brackish m its nether rcciehes, and fiesh enough 
in Its uppei one'' to Ik potibiL V ewt,d fiom the ei*.!, 
in one oi the Ijng clear sun=hinv evenings of the Oikney 
summer it seems not unwoithv the eulo^ium of Vcdd r 
Theie ■ire mooiy hills and a few lude cottages in front , and 
in the background, some eight or ten milefl away the bold 
Bt(«p mountan masses of Hoy whde on the promontories 
of the lake, in the middle d stance conspicuous la the land 
«,ipe, fjoin the relief furnished bv the blue giound ol the 
surrounding waters, stand the tall ^ray obelisks of Stennis 
~tnf f,i lu on lilt, northern promjn jr\ th i thi i on llie 



Hosted hyGoogle 



se fles. 

whflt it gains in quantity ; — it grows flabby and insipid, and 
the margin-fin lacks always its strip of transparent fat. But 
the change induced in the two floras of ibe lake — marine and 
lacustrine — is considerably more palpable and obvious than 
that induced zi its iwo faunas. As I passed along the strait. 
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m THE LAKE OF STENNIS, 

would be at once a very valuuble and curit 
portaut to the naturalist, and not without its use to tlie gooloj^' 
I d 

Ik n I w t may bo with others ; but the special 

ph n d with Orkney that most decidedly bore 

f u n my n d d to which my thoughts have most fre- 
qu n ly re d w re those exhibited in the neigliborhood 
f S s^ I lid more particularly refer to the char 

a f g n n f Asterolepts, which I detected in its lou er 

ti ad the curiously mised, semi-marine, semi- 

1 ^ of the Loch of Stennis Both seem to 

h y 1 ly n that development hypothesis, — f^^l 

p dn m g actnn and ingenious older ul minds, 
h 1 u B d Anerica, and whu^h hds been long known 

h C — hat would fain transfer the work of ^Ra- 

f m h d p ent of miracle to the provrace of naluial 
law, and would stiike down, in the process of removal, all iho 
n\i> \andmarks, ethical nai religious. 



Hosted hyGoogle 



; DEVELOPMENT 



THE DEVELOPMENT liYl'OTIIESIS. ANU ITS 
CONSEQUENCES. 
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by a taw of develojimenl , ihe exibtence of a Tirst Gieat 
Cause is as perfeeUy compatible with the one scliome as with 
the otho]" , and it may be necessaiy thus bro'\d!y to slate the 
fact, not onl} m j stice to the Limaifkiacis, but also fairly to 
warn tleir non geological opponents, that in this contest 
the old inti atheistic arj^uments, whether founded on tlw 
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.iS THE UEV'ET.OPMEKT K.POTIIliSlS. 

fvidttn*. of design, oi on the preliminary doctrine o{ fintil 
ranges, Ciinnot be brought to bear. 

Ihere are, howevei, bchefs, iiino degree less impiirtan 
to the moiah''t or the Chustidn than even that in the being of 
a God which seem wholly incompatible with the develop- 
raenl hypothesis li, duiing i period so vast as to be scarce 
p^presfLble by figures, the creatures now human have been 
nsing, by almost infinitesLtnala, from compound microscopic 
cells, — minute vital globules within globules, begot by elec- 
triciiy on dead gelatiious matter, — until they have at length 
Lefome the men and women hon *e ee around us, we must 
hold eithci the monitio bel ef ha all the vitalhies, whether 
those of nioodds or of m es of f h s or of reptiles, of birds 
01 of beasts, are indi 1 ally a d herently immortal and 
undying, or that human o I o o The difference be- 

tween tlie dying and the undying, — between the spirit of the 
biute that goeih downn ud, and the spirit of the man that 
(.oeth upward, — 1= not a difference iofinitesimally, or even 
alomically small It possesses all the breadth of the eternity 
to come, and is an uifiititett/ gieat difference. It cannot, if I 
mdy so express myself, be shaded off by infinitesimals oi 
atoms, for it is a difference which — as there can be no class 
of brings latei mediate in then nature between the dying and the 
undying — admits not of gradation at all. What mind, regu- 
lated by the ordinary principles of human belief, can possibly 
hold that every one of the thousand vital points which swim '\a 
a drop 01 stagnant water are inherently titted to maintain their 
individuatity throughout eternity ? Or how can it be rationally 
held that ft mere progressive step, in itself no greater or more 
important than that effected by the addition of a single brick 
to a ttoirse in the building state, or of a single atom to a body 
in h? growing state, could ever have produced immortaiitv ' 
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why should he square his conduci by ihe requirements of the 
moral code, farther than a low and convenient expediency 
may chance to demand ? * 

• The Continental asBertois of the devolapment hypothesis are 
peatl^ wore frank than those of onr own country rogcrdjii? t'l* 
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VJ THE DEVELOPMENT HYPOTHESIS, 
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"life after death," and what man has to expect &om it. The in- 
diridual, they tell us, parishes forever ; but, then, out of his reroaina 
there apring up other vitalities. The iinmoi-fality of the soul is, it 
would seem, an idle figment, for theco really exists no such tilings as 
«oul3 ; but is there no comfort in being taught, instead, that we 
me to resolve into monads and mt^gots ? Job solaced himself nith 
the assurance that, even after worms had destroyed his body, he was 
in the Hesh to see God. Had l^ofessor Oken been one of his cnm- 
forters, he would have sought to restrict hia hopes to the prospect of 
living in the worms. " It the org-uiic fundamental Bubstanco miisist 
of infusono, aaj s the Piofessoi , ' so must the whole organic world 
origiiiate from mfuaoiia Plants and ammals can only be metamor- 
phoses ot mfusoila This bemg granted, so also must all organiza- 
tioaa utiiaist of uifusexii, and, during their destruction, dissolvo into 
the same Every plint ertry ammal, is converted by maecratiou 
into a mucous mass , this putrcHes, and the moisture, js stockod 
with mfusoiia Putrciaction is nothing else than a division 
of or^amsms into mlusona, — a rediittion of the higher to the 
pninaiy liib ■ • » * Death la no annihilalion, but only 8 
■■h'5ii{'c One mdividual cmeiges out ol another. Death is only n 
transition to ai other life, — not iiilo death. This transition from onii 
life tn aiiotlior tnkes place thmugh the ptimsry condition of tbo ot 
(fliilr\ or tV ■ m'u-.vis:' — l'hyi^u.-1'kihs-iiih!/. pp. 1«7-139. 
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I n^ s.'i o[ t! hi-,1 AJam «as fin u| h i I ] „ -c^s , the 
e\slence of the seoond Adnn — that hu| p cr mnn,' 
accoidmg to Milt n whose spec at woik it is !o restpre" 
and ' legain the bli^tiful seat' of the hipsed lace — is simply 
a niflaningless snomah Chnit anitj, f the dnvelopmenl 
IheoTy be true, is e\<ictlj what some of the moie extreme 
Midcnte div nes of the list ige i ed to imke it — an idle 
and uiiMghtly excrescence m i co le cf no Is tl it would be 
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scheme of salvation — it is every honest man's duty to protest 
against any ex parte statement of the question, that would 
insidiously represent it as ethically an iadifferenl one, or iia 
unimportant in its theologic bearing, save to " little religious 
sects and scientific coteries," In an address on the fossil 
flora, made in September last by a gentleman of Edinburgh 
to the St. Andrew's Ilorticiiltural Society, there occurs the 
following passage on this subject: "Life is governed. by 
external conditions, and new conditions imply new races ; bui 
then as to their creation, that is the ^ mijslery of mysteries.'' 
hfu ihuy crL'ated by an iiiiinediate liat and direct act of (he 
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acity ad p b h h tako o n ts ew 

forms d adg nd owhhit 

shall b d h op n n h had and s h its 

advQc nd pp bu h h far 

ss it ivD a a has h h n j and 

tovj decisor Ett! 'r'J)ap,zt matters little, physically or mor- 
ally , either mude implies the sime omnipotence, and w isdom, 
and foresight, and protection, and tia only your little religious 
swlo and icientific coterits whicli make a pothtr about the 
imittPi,^'^CLls and cotenes ol which it mjy be justly wild, 
that they would almost exclude (Tod fiom the management 
of his own woild if not managed and d lected m the way 
lliiit they nould liaie it " Now, th s is suiely a most unfait 
rt|)rf~entation of the consequences ethical and religious 
in\olvcd in the development hjpothe&s It is not its com 
pit bilitv with bihef m thf exi^vience of a Fust Gre-it Cause 
ih It h 18 to be eatablished, in order to piove it hiimless , but 
ita LDmpatibihtv with certtin otlici all-important bebefs with 
out which simple Theism 19 of no moral value whitever — a 
belief m the immorlahtj ^^d lefaponsibility of man, and in 
the scheme of satiation by i Mcdiatoi and Eedeemei Dib 
sociated fiom tht&e belief'" a belief iq the exisjlence of a God 
w of as little fllnud ^^lue T" a bplief m fht existenct of the 
great ■Jet serp nt 

Let us see whclhei wc cjnnot dcleimine what the tesli 
mony of Geology on Ibis ((Uestion of cieatirn bv developmenc^ 
rea Iv is It is alwiya perilous fo undei estimate the strength 
of an enem^ and the dansjer from the development hypolh 
esis to an ingenious older of minds, smitten with the novel 
fiiscinations of pnysical science, has been under- estimated very 



Hosted hyGoogle 



tons 1 iilly nleed Save by i few = id f us niPii wlo to 
tht. cuU]\atiun of Geology ind tht. co^mte biiin-iios add some 
aoquimiance with metaphyic**! science the general coire 
spondence of thp line oi assault tdl en up hy this new school 
of nhdel ly, w th that occupied by the old and the conse 
c|iien( abiiJly of the assailants to bung, not onlj the rccciitly 
foiged, but ai=o the ppviouslj employed artilleiy mto full 
play along its froni, has not oii!v njt been nniked, but even 
not so inucli as> s lapectcd And }Pt m older to show that 
tjieie acuallj li luch a correspondence, it can be but Wf^es 
sary to state, that tte gieat aotagooist points in the arraj of 
the opposite lipts, aie simply the law of development ttisrs 
the mi acle of cieation The evangelistic Chu cbp'j cm ot, 
ID con istency with then character or with a due repaid to 
the interests of then people flight or overlook a foim rf error 
at once exceedingly plaus ble and consuinmalfly dangerous, 
and which is telling so widely on society that one can seaice 
travel by railway or in a steamboat or encouactr a gioup of 
intelligent mechanics, without finJing decided trace of il' 
ravages 

But eie the Churches can be ptejaied conpeientlj to 
deal H ith it or w ith the other ob|ections of a iiin lar class 
which the infidelUy of an age so largelv engagf d as the pres 
eat in physical pursuits wilt be from time to time oiiginating 
they must ^reatlj e\t(nd then ediicational walks into the 
field of physcU science The mighty change which hat* 
takpn place du ng tie present century, in the direction lu 
«! ch the minds of the fiist nrdci are opeialing thougl 
ind cited on the face of the co mtn in chirac ers which 
cannot b*" m sta en seems to have too much esi-apf d the no 
tice of our theolocjians * Spculative theology and the meta 
pliysi s jie 1 ornate blanches of the same sen ncc dnd when 
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44 THE DEvt,LOPMKNT HyroniEsis, 

as ir.the last and the preceding agps, the hi^^hei philo'iiph^ o( 
the world was metaphysical, the Churches took ready cogni 
zan-^e of the fact, and, in due accordance with the require rneDta 
of the time, the battle of the Evidences was fought on meta- 
physical ground. But, judging from the preparations made in 
their colleges and halls, they do not now seem Bufficienlly 
Rware — though the low thundei of e^ery railway, and the snort 
of every steam engine, arei the whistle of the wmd amid the 
wires af every electric telegraph, serve to publish the fact 
— thai it is in the departments of physics, not of metaphys- 
ics, that the greater minds of the age are engaged, — that 
the Lockes, Humes, Kants, Berkeleys, Dugald Stewarts, and 
Thomas Browns, belong to the past, — and that the philoso- 
phers of the present time, tail enough to be seen all the worid 
over, are the Humboidts, the Aragos, the Agassizes, the Lie- 
bigs, the Owens, the Herschels, the Bucklands, and the Brew- 
sters. In that educational course through which, n tl n 

try, candidates for the ministry pass, in preparat f tl 
office, I find every group of great minds which h t m 

influenced and directed the mind of Europe for tl 1 t th 
centuries, represented, more or less adequately, s th I 1 
It is an epitome of ail kinds of learning, with tl pt n 

of the kind most imperatively required, becaiae m t n 
accordance with the genius of the time. The resto f 1 

sic literature — the Buchanans and Erasmuses — we see rep- 
resented in our Universities by the Greek and what are termed 
the Humanity courses ; the Galileos, Boyles, and Newlons, by 
the Mathematical and Natural Philosophy courses ; and the 
Lockes, Kants, Humes, and Berkeleys, by the Metaphysical 
course. But the Cuviers, the Huttons.the Cavendishes, and the 
Watts, with their successors, the practical philosophers of the 
present age, — men whoso achicvcmcnls in |iliysieul scicnen 
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we find nnrked on the aaiface of the co mt y iti character 
wSich [TAght be reid from the moon — lie not adeqiiateiy 
vepresented It would be peihaps more correct to aay, tliat 
they aie not represented at all , * and the clergy, as a class, 
suftei ihemselvtt: to liiij,ei fir m the rear of an intelligent and 
accomplished hity — a full a^ behind the requirements of 
the time Let them not shut their C) es to the danger which 
IS obviou-^Iy coming The bittle of the Evidences will have 
as ceitamly to be fought on the field of physical science, as 
It was contesltd in the last age on that of the metaphysics. 
And on this new arena the combatinis will have to employ 
new weoj ons which it will be thb p ivilege of the challenger 
to choose. Tlie old, opposed to these, would prove but of 
little avail. In an age of muskets and artillery, the bows and 
arrows of an obsolete school of warfare would be found 
greatly less than sufficient, in the field of battie, for purposes 
either of assault or defence. 

" There are two kinds of generation in the world," says 
Professor Lorenz Oken, in Ills " Elements of Physjo-philoso- 
phy ; " "the creation proper, and the propagation that .s 
sequent thereupon— or the generatio originaria and secun 
daria. Consequently, no organism has been created of larger 
size than an infusorial point. No organism is, nor ever has 



• I trust tliat at least by and by there may be in cxcuption 
claimed, from the general, but, I am sui'o, wcll-n.eaul, censure of 
Ihia passage, in favor of the Free Churuh of Scotland, It haa 
got as its Professor of Physical Science — thanks to the sagacitj 
of Chalmers — Dr. John Fleming, a man of European repulatit-n , 
auu aE that seems futlher necessary, in order to secure the benefit! 
contemplated in the ap]>otntmcnt, is, that attendance on his course 
should be rendered imperative on all Prao Church candidates for th( 
nunistry. 
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one been, created, wliich is not microscopic. Whatever it 
larger )iaa not been created, but developed. Man has not 
been created, bul developed." Such, in a few brief do^matii 
sentences, ■ is the development theory. What, in order to 
establish its truth, or even to render it in some degree proba- 
ble, ought to be the geological evidence regarding it ? The 
reply seems obvious. In the first place, the earlier fossils 
ought tj be very small in size ; ia the second, very lotv \u 
organization. In cutting into the stony womb of nature, in 
order to determine what it contained mayhap millions of ages 
ago, we must expect, if the development theory be true, to 
look upon mere embryos and fretiiscs. And if we find, in- 
stead, the full grown and the mature, tlien must we hold that 
the testimony of Geology is not only not in accordance with 
the theory, but in positive ojjposition to it. Such, palpably, is 
the principle on which, in this matter, we ought to decide. 
What are the /(Kts ? 

The oldest organisrn yet discovered in the most ancient 
geological system of Scotland in which vertebrate remains 
occur, seems lo be the Aslerolepis of Stromness. After the 
explorations of many years over a wide area, T have detected 
none other equally low in the system ; nor have I ascertained 
that any brother-explorer in the same field has been more 
fortunate. It is, up to the present time, the most ancient 
Scotch witness of the great class of fishes that can in this case 
be brought into court ; nay, it is in ail probability the oldest 
ganoid witness the world has yet produced ; for there appears 
no certain trace of this order of fishes in the great Silurian 
system which lies underneath, and in which, so far as geolo- 
gists yet know, organic existence first began. How, then, on 
the two relevant points — bulk and organization — does ii 
itn»!wer lo the demands of tlie development hypothesis ? Was 
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AND ITS CONSLQUliNUKS. 41 

it a mere foilus of the finny tribe, of minute size, and imper 
feci, embryonic faculty ? Or was it of at least the ordinarj 
bulk, and, for its class, of the average organization ? May 1 
solicit the forbearance of the non- geological reader, should 
my reply lo these apparently simple questions seem unneces- 
sarily prolix and elaborate? Peculiar opportunities of obser- 
vation, and tlie possession of a set of unique fossds, enable 
me to submit to our paltcontologists a certain amount of in- 
formation regarding this ancient ganoid, which they will deem 
tit once interesting and new; i\nd the bearing of my state- 
ments on the general argument will, ! irusi, become appaieni 
KB I proceed. 
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50 EECBNT HISTOTIT 

rLdgt,s, bleak ng atiip itilo angulai shaped dst'^, acooptd ou 
internally like the letter V , and were cvidtntly intermccli 
ate in their character between the stiles whuh co\ei the 
Gfi/plolepiK and tlot.e of the Hohjilydnus And the stellate 
markings which M Eichuald graphicilly describes vi mi- 
nute paps rising out of the middle of star I ke wreaths "'' 
littk leiflels, weie restricted to the dermai plates of t.iC 
fiend 

Agasstz ultimately succeeded in classing the bones w h ch 
bid at fiist oo puzzled him, into two dnisoiii — interior and 
deimal, and the litter he duided jet further, though not 
Hiihout first lodging a precautiondry prottst, founded on the 
extreme obscurity of the subiett, into cranial and opercular 
Of the interior bones he 'jpeL.ihtd two, — a super scapular 
bon=, (supra scapulaire,) — that bone which in osbeons fishes 
completes the &<,apulai arch or belt, bj uniting the scapula to 
the cranium ; and a maxillary or upper jaw-boue. But his 
world-wide acquaintance with existing fishes could lend 
him no assistance in determining the places of the dermal 
bones : they formed- the mere fragments of a broken puzzle, 
of which the key was lost. Even in their detached and irre- 
ducible state, however, he succeeded in basing upon them 
several shrewd deductions. He inferred, in the first place, 
that the Aslerohpis was cot, as had been at first supposed, a 
cuirassed fish, which took its place among the Cephalaspians, 
but a strongly helmed fish of that Ccelacanth family to which 
the Holopt}ickius and Glyptolepis belong ; in the second, that, 
like several of its bulkier cogeners, it was in all protability 
a broad, fiat-headed animal ; and, in the third, that as its re- 
mains are foiind associated in the Russian be.ls with nume- 
rous detached teeth of large size, — ihe boat tusks of Ku 
orga —which preaen) internally that peculiar microscopic 
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the kst few years; but mainly through the labors of an 
intelligeat tradesman of Thurso, Mr. Kobert Dick, — one of 
those working men of Scotland of active curiosity and welU 
developed intellect, that give character ^nd standing to the 
rest, — I am enabled to justify the classification and confirm 
the eonjectures of Agassiz. Mr. Dick, after acquainting him- 
self, in the leisure hours of a Sahorious profession, with thu 
shells, insects, and plants of the northern locality in which 
he resides, had set himself to study its geology ; and with 
[bis view he procured a cony of the little treatise on llie Old 
Red Sandstone to whicti 1 have already referred, and whicli 
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was iit that time, as Agassiz's Monograph of the Old Rea 
fishes had not yet appeared, \t.e only work specially devoted 
to the palEBontology of the system, so largely developed in 
(lie neighborhood of Thurso. With perhaps a single excep- 
tion, — for the Thurso rocks do not yet seem to have yieldeo 
a Pteridilhys, — ho succeeded in finding specimens, in a state 
of belter or worse keeping, of all the various ichthyolites which 
I had described as pecu o o be L e Old Red Sandstone. 
He found, however, wh had d ibed, - 
of apparently a very^ga j ite ; a 

1 m I gl h d f m i d h 
d m 1 fi g f h w 



y f lb 1 m h f I 

I B hM ra fl f:«,l fProsso 
Am Bedeslhll f d df 

re wh h I d I p R 

) I hi —i I h m — 

referred it to the cuirassed type, and served but to mislead, 
i wns assured, for instance, that Professor Asmus regarded 
his set of remains as portions of the plates and paddloa 
of a gigantic Ptertckthys, of from twenty to thirty feet in 
lengiJi. And so, as I had recognized in the Thurso fossils 
Ihe peculiarities of the Hohplyckian (Ccelacanth) family, 1 
at first failed to identify them with the remains of the gref 
Russian fish. All the larger bones sent me by Mr, Dick 
were, I foiind, cerebral ; and the scales associated with 
these 'ndicated, not a cuirass-protected, but a scale-covered 
body and exhibited, in their sculptured and btoadly imbri> 
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— a great diviaon of fiiliefl, repie^enled in the existing seaa 
by the Shaika and Rays, — animuls ih it to in mttnnl skele 
ton of ^a^td^ge unite a dermal coveimg of points, plites, or 
spines of enamelled bone, and baie thui gilK fixed The 
dermal or ciiticular bones of this older lary gieatly in 
foim, according to tht. species or famdy in some cases Ihey 
even vary, a(,cording to thtir place, on the same mdmdual 
Those button like tubercles, fir instance, with an enimelled 
horn, bent like a hook, growing out of the ceniie uf each, 
which lundown the back and tail, ind stud the pi'cto alsof the 
thoin back, (Rajaclaialn,) differ very much from the 'imailer 
thorn's, iMth siar foinned bases which roughen the olhri p-irts 
of the creature's body , and the bony points which mottle 

• Akb« 7 s ilcH iiptioi ot tit rt riihl! j« a quoipJ bi H imb Ht 

III )U9 0»w>s 
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it ■ [)dc k iiul sides of tlie s mi'ks are, in mList of tiie knowr 
sjjecici, con'.iclerably more elongated and prickly than tlie 
points whicii cover their dtvi, belly, and snout. Tho extreme 
foims, however, of the shagreen tubercle or pkite seem to be 
iho"-- of the upright prickle or spine on the one hand, and of 
'ha sUnt-laid, rbomhoidal, seale-sliaped plate on ihe other. 
The minuter thorns of ihe ray 
(fig. 2, a) exemplify the extiemo 
of the priokly type ; the fins, ab- 
domen, end anterior part of Ihe 
bead of the spotted dog-fish {Scf/IH- 
uti itellara) are covered by lozenge- 
shaped little plates, which glisten 
» t! enamel, and are so thickly sei 
tl T hey cover the entire surface of 
the bldn, (fig. 3, h,) — and these 
if the Tlonhach scem equally illustrative of the scale- 
(RuaclavBta) [ j^e form. They are shagreen 

o plucoid of tixe Upper points P»s«™S '"to o^^^"^ ^'^f'^^' 
Sihiriaa.* without, however, becoming really 

Buch ; though they approach them so nearly in the shape and 
disposition of their upper disks, that the true scales, also oase 
oaa,oiihe:'Acaiitlmde/, sukalus, (fig 3, a,) a Ganoid of the Uoal 
Measures, can scarce be distinguished from thein, e\en when 
microscopically examined II is only when seen m sectJOT 
that the cSstinctive difference appears The tiue siale of the 
Acanihodes, though considerably elevated in the centre, seema 
to have been planted on the skin ; whereas the scale-like sha- 
green of the dog-fish is elevated over it on an osseous pedicle oi 
footstalk (fig. 5, a) as a mushroom is elevated ovei- the swani 

* Fi-oiii Miu-cliis(Hi'g Siluvian Syatcm. 
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on Its stem , iii^ the base ol the stalk iij, i 

IS found to resemble in its stellate charac- 
ter that of a shagrefD pomt of the piickly 
type The apparent <aM!e is, we find, a 
bony prickle bent at right angles a httle 
over Its base, and flattened into i rhom 
boidal disk atop 

In small fiagmeiits of shagreen, (fig 
2 b ) which hive bppn dPteueJ m the 
tfone bed o'^ the Uppei Ludlow Rock'., ■" "tlS 
(Upper Silunan,) and constitute (he most b •i/uigiemiifSBsilhum 
ancient portions of this sibstince knoun,,, '""^^ J^*^' ^ 

"^ (Mag ei^ht iiametecs ) 

to the pilEsoniologiat, the osspous tuber 
flee aie, as in the mmuler ap kps of the ray, of the upright 
thorn 1 ke tjpe, Ihey merelj stiie to show that the pi i 
colds of the first peiiod posse=i^st,d, lik"" those of fho e\iBt 
ing seas, an ability of secieting sohd bone on their cuticular 
surfaces, anl that, though at least sueb ct them as have 
bequeathed to us sppu-imeng of their dermal armature pos 
sessed it in the foim farthest lemoved from tSiat of their im 
mediate successors the ganoH hshes, thej resembled them 
not less m the oubstitice of which thtir dermoskeletal than 
in thit of which their cndo^ktletal, pirts were composed 
For Ihe mleinai si eleton m both orders, dining these early 
ages, seems to have bpen equiUy c irtdiginous, and the culic 
ular skeleton equally osseous lo ihe ichthyolilic formation 
immediately ovei the Siluiians, — thil ol thti Lower Old Red 
Sandstone, — the Ganoids first appear, and the meuibi rs 
of at least one of the families of the deposit, fhe Au i iili 
— a family iich m genon and species, — seem to nan, 
formed connecting h ks bptween this second older and 
the r pi icoid predecessors The^ were covered with Inie 
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;ills were protected by gili- 
covers; anil so thoy must be regarded 
IS leal Ganoids but as the shagreen 
of the spotted dog-tish nearly ap- 
proaches, in form and character, to ga- 
noid scales, without being really snch, 
the scales of this family, on the other 
hand, approached equally near, without 
changing iheir nature, to the shagreen 
of the Placoids, especially to that of the 
spiked dogfish, (Spinax Acanlhias.) 
(Fig 4, h.) Wji even find on their v.nder 
suifacea what sefms to be an approxi- 
mation to the characteristic footstalk. 
They so conaiderablj tlucken in the 
middle from the r edges inwards, {fig. 
5 I ) as to teimmate n their centres, 
in obtuse p3 nts With these shagreen- 
like scalp?, the heads, bodies, and 
fins of all the species of at least two 
of the Acaitb genera, — Ckeiracan- 
thus and Dij>Iacanlkiis — wereas thick- 
ly covered as the he-ids, bodies, and 
fins of the sharks are with their sha- 



posed 
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traverse. It may be added, ihal both genera had Ihe anterior 
edge of their fins armed with strong spines, — a characteris- 
tic of several of (he Placoid families. 

In the Dipterian gunem Osleolepis and Diplopterus the seales 
were more unequivocally s^uch 

A '^■•' 
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thai Its lateral and anterisi neighbors impinged upon it along 
those grooves to the extent of about one third its area, — and 
that it impinged, in turn, to the same extent on the scales that 
bordered on it posteriorly and la tero- posteriorly. Now, in 
the Ccelacanth family, (and on this special point the foregoing 
remaj^ks are intended to bear,) the scales, which were gen- 
orallj of a round or irregularly oval form, (fig. 6, b,) over- 
lappeil each other to as great an extent as in any of the exist- 
ing fishes of the Cycloid or Ctenoid orders, — to as great an 
extent, for instance, as in the carp, salmon, or herring. In a 
slated roof there is no part on which the slates do not He 
.double, and along the lower edge of each tier they lie triple ; 
— there is more of slate covered tifen of slate seen ; where- 
as in a tile-roof, the covered portion is restricted to a amal! 
strip running along the top and one of the edges of each tile, 
and the tiles do not lie double in more than the same degree in 
which the slates lie triple. The scaly cover of the two gen- 
era of Dipterians (o which I have referred was a cover on the 
(tfe-roof principle ; and this is an exceedingly common char- 
acteristic of the scales of tiie Ganoids. The scaly cover of the 
Ccelacanths, on l!ie other hand, was a cover on the slate-tooi 
principle ; — there was in some of their genera about one third 
more of each scale covered than exposed ; and this is so rare 
a ganoidal mode of arrangement, that, with llie exception of 
the DipLerus, — a genus which, though it gives its name to 
the Dipterian sept, differed greatly from every other Dip- 
terian, — I know not, beyond the limits of the ancient Ccel- 
acanth family, a single (Janoid that possessed it The bony 
covering of the Ccelacanths Via'ifarthest removed in character 
from shagieen, as that of their contemporaries the Acantha 
approximated to it must neaily; they were, in this respect, 
3 of their order; and did we find tha 
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exemplified in both Ihe Cffilacanih? an J iho ordinary fishes 
But such is not the order which nature has obseived , — the 
two extremes of the ganoid scale appear together in the same 
early formation : both become extinct at a period geologically 
remote ; and the ganoid scales of the CMSling state ol things 
which most nearly resemble those of ancient time -ire 'fciles 
formed on the intermediate or tile-roof piuiciple 

The scales of, the Ccelacanths were, in almost all the 
genera which compose the famil>, of great size, in some 
species, of the greatest s ze to which this kind of mtegu 
ment ever attained. Of i Ccelacanth of the Coal Measures, 
the Holoptychius Hibb&iti, the scales in the hrger speci 
mens were occasionally from five to hix inches m diamt. 
ter. Even in the Holoptychius mlnhssimus, }n an individml 
»:arcely exceeding two and a half feet in length, they meas 
m'cd from an inch and a half to an inch and three quarters 
each way. In th^ splendid specimen of this last species, iu 
the British Museum, there occur but fourteen scales between 
the ventrals, though these lie low on the creature'^ body, 
and the head ; and in a specimen of a smaller species, — the 
Holoptychitis Attdersotd, — but about seventeen. The exposed 
[Hjrtion of -\e scule was in most species of the family curious- 
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iy fretted by intevmingleil ridges and furrows, pits and C^oet 
cies, which were either boldly reUeved, as m the Holoptyddus, 
or existed, as in .he Glj/ptolepis, as slim, delicately chiselled 
threads, lines, and dots. The head was covered by strong 
plates, which were roughened with tubercles either confluent 
or detached, or hollowed, as in the Bothriolepis, into shal- 
low pits. The jaws were thickly' set with an outer range of 
true fish teeth, and mote thinly with an inner range of what 
seem repJiZe teet.i, that stood up, tall and bulky, behind the 
others, like otEcers on horsebacit seen over the heads of their 
foot-soldiers in front. The double fins, — pectorals and ven- 
trals, — were characterized each by a thick, angular, scale- 
covered centre, fringed by the rays ; and they must have 
borne externally somewhat the form of the sweeping paddlea 
of the Ichthyosaurian genus, — a peculiarity shared also by 
,he double fins of the Diplerus. The single fins, in all the 
members of the family of which specimens have been found 
suflieieutly entire to indicate the fact, were four in number, — 
an anal, a caudal, and two dorsal fins ; and, with the excep- 
tion of the anterior dorsal, which was comparatively small, 
and bent downwards along the back, as if its rays had been 
distorted when young,* ihey were all of large size. They 
crowded thickly on the posterior portion of the body, — the 
anterior dorsal opposite the ventrals, and the posterior dorsal 
pp h ml fin. The fin-rays of the various members 

11 f m Iy and such of their spiaoiis processes aa have 
S d i were hollow tubular bones ; ..or rather, like the 

p in the framework of the Placoids, they were 

I vithin, and covered externally by a thin o 



* A peculiarity whkli iilso o 
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i.r s oi ■! til iliich alone survives ind to tli s ptuuliarity 
fhey owe their iamiiy name Ccslacanth or hollow spine." 
Tlie internal hollow, t e cartilaginous centre wa^ however, 
equally a chancteristic of the spinous processes of the Coc- 
cosleus In llieir general proportiona.theCcelacanths, if wc 
per}u[« e-^cept one species, — the Glyplol'pis mta oJipidotiis, 
— were ill squat robust ati on ^ly built fisbe'J of tbp Dirk 
Hitter ck or Baifoui of Burley Ijpe and nat only in the 
larger specimens g gant c in thetr proportions but remaikablo 
tor the Htiength and weight of then atmur even when of but 
■node rate stature Tl e =!pecimeii of Hcloplyclnus nobilissi- 
mvs in the Britsh Museum could haie measured little more 
tl an thiee feet from snout to tail when most entire , but il 
must hur been nfarlj a foot in breadth and a tijllet would 
have rebounded flattened from ita si,ales And sucli was thai 
ancient Cffilacanth ftimilj , of which the oldest of our Scotch 
Ganoid=, — the ^steioltpia of '5lromness — formed one of 
the members, and which for untold ages has had no hung 

Let us now enter on our proposed inquiry regaiding the 
cerebral developmi nt of the earlier vertebrata, and see 
whether we cannot a^certam aftei what manner the first true 
brains were lodged, and what those modificitions wore which 
tlieir protecting box, the cranium, received in the subsequen 
periods Ir Jependentl of its own special raterest the 
inquiry will b" found to haie a Jiiect bearing on our general 
Bub cct. 
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CEREBRAL DEVELOPMENT OF THE EAltLIER 
VEETEBKATA. 

ITS APPAHENT PRINCIPLE. 
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ring. And the ceiebiil segneiiis thus constructtd we find 
represented in typcal diagrams of the skull is real ^erle- 
br.e. Professor Owen, in his lately published treatise on 
"The Nature of L mb«, ' — a work charged with valuable 
fact, and instinct with philosophy, — figurea m h s draught of 
Ihc archetypal skeleton oi the venebrata, the four veitebraa 
of the head, in a foim aa unequ vocallj such is anj of the 
re teb se of ll e neck o body 

Now fo certa n p po'^es of general zat on 1 doibt not 

1 t tl e concep oa ay have its value Iheie a e in dl 

dtu e and n all ph Iosoph\ certain central ideas of generi! 

i ca ou d 1 cl a di'.tdnces lo&s. or more ri-mote, the 

1 d e a d par c lar ideas arrange themselves, 

Cy le and epicycle, orb in orb." 

In the classifications of the naturalist, for instance, all species 
jange round some central generic idea ; all genera round some 
central idea, to which we give the name of order; all ordeia 
round some central idea of class; all classes round some 
central idea of division ; and all divisions round the interior 
central idea which constitutes-a kingdom. Sir Joshua Rey- 
nolds forms his theory of beauty on this principle of central 
ideas. " Every species of the animal, as well as of the vege- 
table creation," he remarks, " may be said to have a fixed or 
determinate form, towards which nature is continually inclin- 
ing, like variotis lines terminating in a centre ; or it may be 
compared to pendulums vibrating in different directions ovei 
one central point, which they all cross, though only one of 
Iheir number passes through any other poiat." He in. 
stances, in illustrating his theory, the Grecian heau cileai 
of the human nose, as seen in the statues of the.Greek dei- 
ties. It formed a straight line ; whereas all deformitj of 
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lutory, and digestive. Such is tlie idea embodied in Professor 
Owea's archetypal siicleton. It is a series of vertebrte 
composing double rings, — their iroin-rings comparatively 
il h b ■» of the trunk, but of much greater size 

h b Ee f h head. But it must not be forgotten, that 

ral d 1 r necessary to the classification of the 

1 histonc fji.ts We any safely hold, 

hi phi pi paintei, that the outline ol the typi- 
1 h ma traight line , but it would be vary uii- 

f to h 11 onsequonce, that the fiist men had all 

gl sc A 1 when »e hud it uiged by at least one 
f hf development hjpolhesis, — Professor 
Ok n — h 1 gh as the main agenl in deielc)[ mg the sub- 
f — hat the neivss, ranged in pan's, in turn 

developed the vertebne, each vertebra being but " the peri- 
phery or envelope of a pair of nerves," — and thiit ihe 
Lerves of those four senses of smell, sight, taste, and hearing, 
which, according to the Professor, " make up the head," origi- 
nated the four cranial vertehrce which constitute the skull, — - 
it becomes us to test the central idea, thus converted intc 
I- sorl nf historic myth, by the realities of actual hislorv- 
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Though the vertebrata e*.isle(l in the ichthjiuf jrm ihroiigh- 
out the vastly extended Silurian |ierioi1, we finJ in ihit sya em 
no remains of the cranium the Silurian fishes seem, as has 
beeji already said, (page 53 ) to hjve been excln&uelj Pla- 
coid , and the purely ciitihginous nox loimed by nature for 
Ihe protection of the brain in this older h is in no case been 
preserved. Teeth, aiiti in at least one or two instances, the 
minute jaws over ivhieh they wei-e planted have been found, 
but no portion iif the skull We know, however, that m the 
fishes of the same order which now exial, the cranium con 
sists of one undivided piece of a Ccirtilaginous substance, set 
thickly overits outer siiiface with minute pohgonal points of 
bone, (fig. 7,) compost-d inteinallj of 
Btar-lifce rays, that radiate Irnm llie 
centre of ossification, and that jire- 
sent, in consequefn,e, seen through a 
microscope, the appearance of the 
polygonal cells of a coral of ihp genus 
Aslrea. The pattern induced is that Osstoia ponds of^laaua 
of stars set within poljgons Along laiuim' 

ihe sides or top cf this unbioltLU * "^^ *' ^^ '*"" '^ 
cranial box, that exhibits no mark of suiure, we find ttiii 
perforations ihrough which the nerves of ainell, sight, taste, 
and hearing passed from the brain outwards, and see thai they 
have failed to originate distinct vertebral envelopes for them 
selves; — they all lodge in one undivided mansion-bouse, 
and have merely separate doors. We find, further, that the 

' From the head of Rajii cUenln. 
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"lornotjpal ril't of the feiitire ciamum consist, not of four, bul 
bimply of a single pair, attached lo the occif iti, and whcli 
Benes both to susreiid the |aw<i upper and nether, m their 
phcc under the middle oi the head, and to lend support to 
the hyoid and bfanUiial iiamewoik , while the scapuhr nng 
we find existing, as m the higher vertebi ita, not as a cere 
bral, but eg a cenfical or dovaa! appendage In the wide 
rangp of the animal kingdom ihrre aie scarce any two 
iiices of organ zation that Icfes leienible one another in 
fti o than the vertehtte of the placo ds rtstmble their skulls, 
and the diffeience 13 not mfrelv external but extends to 
bvon their internal construetion In both skull and vertebrEe 
we detect an union of hone and cartilage but the bone of 
each vertebra forms an inteiiul continuous nucleus, round 
which the cartilage is aiianged, whereas in the skulls it 
11 the cirtihge that la inteinal and the bone la spread in 
granular points over it If we dip the btdy of one of tht 
dorsal vertebrte of a herring into melted wax, and then with- 
draw It, ive will tind It to represent in its erusted state the ver- 
tebral centrum of a Placoid, — soft without, and osseous with- 



in ; but in order 1 
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ut of one unbrol-en piece of wax and then 
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wanl n^ Such ^le tlit. heiJs a it! ver Rg g 

lebral joinl? of the e\iatin^ Placuris , £si=^ 

and such, reasoning from analog? seem W HM 

lo hT\e been (he charncter and i^on^truc *LJs^ 

tion of the heads aid veitebial ] inH a b 

of the Placoids of the ^ilurati ] enoi — i Oueous centrum ef 

eifiiesi born of the Vertebrata , ^i /ax Aa (Ami 

b Osseous centrum o* 

Tne most anLient bLainbeiiing en Raiaclamia 
mums that hi*? cDmi> down to us in /fjat sze) 
the fcsil state are tho'^e of the Ganoids 
of 'le Lower Oid Ktd Sandstone, and in these fishes the 
trie skull appears to have been as pntirely a simple cijIj 
lagmous box, as that ot tho Phcids of either the Silunnii 
penod oi of the pre-sent time, or of those existing Ganoids, 
the sturgeons In the Lower UW Red genera Chen acanlku 
and Diplacanlkua though the heads aie fiequenily pre^ened 
as a-norphous masses of colored matter we delect no iiate 
of iiiteinal bone, save perhaps in the ^ill coveis of the fifat 
named genus, which were fringed bv fiom eighteen lo iweiiv 
minute osseous ra} s Tho Lriiii im see it- to hive been ci v 
ered, as m the shark family, by skin, and the skin bv mm i e 
sihngreen like scales and all ot the intenor ceiebral fi imt, 
work which appear* underncith exists simply as faint imprci 
sions of anuiid vided bod} , covered by whtt seem to be osseo s 
points, — the bony molecules, it is probable, which encrusted 
the cartilage. The jaws, in the belter specimens, arc also 
preserved in the same doubtful style , and this state of keep- 
ing is the common one in deposits in which every true bone, 
however delicaie, presents an oiithne as sharp as when it oc- 
cupied its place in the living animal. The dermal or skin- 
skeleton of both genera, which consisted, as has been shown 
(p^ges 55 56) of shagreen-like osseous scales and slendei 
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spines, both briiliaiitly enaraelfcrf, Is preserved entire ; where 
as '.he interior friimework of the head exists as ..lere poiot 
speckled impressions ; and the inference appears unavoidable 
that parts which so invariably difFer in their state of keeping 
row must have essentially differed in fheir substance originally. 
Now n tho Cheiraeanthus we detect the first faint indica- 
ons o a peculiar arrangement of the dermal skeleton, in re- 
on ocer ■ p f i k 1 T h' 1 — g 1 



I pa 1 In u h P h d 

po u ly of m h m 

e on of bone h h ra m p 

ol the ner k h 

nl ays la d o kg h 

also an app xim p d 

k d ho gh onk d 

eer n species of rays which run along the vertebral column ; 

b he shagreen by which the creatures are covered I have 

been ib e o detect no such arrangement. Whether it occurs 

o e fi the body, or the head, or in the scale form, or 

ay A d on the head and body of the Cheiracanllius, and 
on all its fins save one, the shagreen-like scales, though 
laid down more symmetrically in lines than true shagreen, 
manifested an equal absence of arrangement in relation 
to the framework within. On that one fin, however; — the 
caudal, — the scales, passing from their ordinary rhomboid- 
al to a more rectangular form, ranged themselves in right 
lines over the internal rays, (fig. 9, «,) and iniparlpd to these 
such strength as a splint of wood or whalebone fastened uvei 
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OF THE EAHLIEK VEHTEBRATA, 



B frictuied toe or finger impirt'3 to the in- 
jured (iig)!, — a provision which was piobably 
rendeied nece^sjiy in the case of Ihia im- 
piirlanl organ of motion, fiom the ciicum- 
stance that it was the only fin which the 
creature possessed that was not strengthened 
«id protected anteriorly by a strong spine 
In the Cheti olepis, — a contemporary fish, 
characterized, like its cogenera the Cheirai.an 



Ihiisand Dipl'iLonlhvs^by'i 
but in which the sj 
find a farther dev< 
In ail the fins the 
covering was arran 
(fig. !),&,■) and Iht 
the fins, like the 
Cfieir acanthus, thou 
larty, a rectangular 
elongated, that it a^ 
racter as a scale, tl 
lenial ray. A sim 
nal protection takes 
the bones of the h 
osseous dermal co\ 
ihe opercules, and 
piates, which cov 
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70 CESEBRAL DEVELOFMKNT 

eeem to be the homolii^iies of the cr inial imne^ ot tht o=i5e 
ous fif.he&, — at least their hoinologuot so fir is !hr culiaitai 
can lepie^eiit the intejnal Thev appeal for the finst lime 
not as modiiied spinous jirocesaes, biuadetied, as in tlie cara 
pice of the Chclonians, into osseous plates, but hke those 
corneous external plates of IIiih ordei of reptiles (known 
m one species as the toitoisf shell of commen.e,) the onjrin 
of which IS purelv cuticular, and which evince so little cor 
rcaponiJeiice in then duisioniwith the sutures of the bones 
on which they re--t, that they hive been nstani^td in their 
relalon to the joinings beneath, as adm rahle illuatrdlion'9 of 
the cross banding ot the mechanu lan 

In the heads of the oaseouB hshea, the ci imum proper, 
though consisting, like the ikulls of b rds, lepiiies and mam- 
mals, of SLVcral bones, exists fiom snout to nape, and from 
mastoid to mastoid, as one unbioken box, whereas all the 
other bones of the head, such as the ma"iillarie& and inler- 
maiillanes, the lower jaws, the opercular appendagcH, the 
branchial arches, and the br mchiostf gous nys, are connect- 
ed but bv muscle and ligament, and iall apart under the pu- 
trf factive influences, or in the ptocess of boding This un 
broken hn\, which consists, in the cod, of twenty hve bones, 
18 the homologue of that cranial box of the Placoids which 
consists of one entire piece and ihe Iwniotype, according lo 
Oken, ol the bodies and spinal processes of four vertebra , 
while tlip looser boni-s which drop away represent then riba 
The upper surlace of the box, — that extending from the nasal 
bone to the nape, — is the only part over which a dermal 
tmckler could be laid, as it is the only part with which the ex- 
ternal skin comes in contact; and so it is between this upper 
surface and the cranial bucklers of the earlier Ganoids that we 
have to institiile comparisons. For it is a curious fact, that. 
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OF THE LARLIEH ERTEBRATA. 7i 

With the exception of the Old Red genera Acanlkodhs, Ciieir- 
acatilhus, and Diplacanlhus,* all the Ganoids of the period in 
which Ganoids first appear /laue dermal bucklers placed right 
o er their true situlis, and that these, though as united in their 
p<:rti as the bones proper to the cranium in quadrupeds and 
fishes, are composed of Heveral pieces, furnished each with its 
independent centre ol' ossification. The Dipiei'ians, the Ccela- 

I I c pi 1 I ■ d It pi I 
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h I h 1 pl 1 ral g ra 
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& h d t- 1 I h d m h 

h I h ]] I f h IS f 

h b lip h ly 1 

hhm kll — h salhf I! p 

lal h pi I 1 If h mp ral b Ad 

whrem d hmmlb f 

fhsepld 1 all — hf II d 

mg to the a.surtors of tne vertebral theory, form the >pinal 
crests of the f jiir c( rebral vertebra;, -— in the cod there are but 



' The Acanths of the Coal Mrasures possess the oramnl buck" 
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thrc-M. The siipe ■-occipital bone. A, (fig. 10,) pieces on to tho 
3ui)('rior frornal, C, C, C ; and the parietals, B, B, which m 




A, Oee'pital hone. F, F, Posterior fmnlah. 

B, B, Parietals. B, E, Mastoid bonea. 

C, C, 0, Superior Jronlal. 2, 2, Ej/e orbits. 

I, Ifasai bone. a^ a^ Par-octdpital bones. 

D, D, Anterior frontal. 



• Professor Oiven, in fising the 1 1 b t th hfl yi Ii ed 

ii Lifers considerabh from Cuner but hi w n t b de 

ir.cjnstralh the correct oie It 11 h b th t 

iny attempted compan'ion of the d vi f tt t d 

cranium with those of the cranium f ting fi he^ th p t 

at issue betwee i the two ^rcat n-itu 1 t 1 d h 
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mined, for iiiatanoe, is not whether plate A in'tlie skulls of the cod 
and Coccoslewi be the homologue of a part of the occipital or that 
Bf a part of the parietal bones, but whetiier plate A in the Coccoe- 
Isits be the homologue of plate A in the cod. The letters employed 
I have borrowed from Agassiz's restoration of the Oocaisteua ; where- 
as the figures intimate [iivisions which the imperftect keeping of the 
speeinioiis on which the ichthjologiat founded did "lot enable him to 
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the parietals, B, B, occupy the same posilion of lateral dis- 
placemenl as the parietals of the cod and of so many other 
fishes. The posterior frontals, F, and the anterior frontals, 
D, also occupy places relatively the same, though the latter, 
which are of greater proportional size, encroach much fur- 
ther, laterally and posteriorly, on the superior frontal C, C, C, 
and sweep entirely round the upper half of the eye orbits, 2, 2. 
Th pp 1 I f h m d bo E which also 

cc p P P p' J P ly li'tl^ plate, a, 

m[ f ly Sep ra d m p m f m the parietal, 
b h I se m j 1 p p ! bone ; and it is 

m h m J f h sseous fishes, 

h b htlfkfh capular arch 

I d h 1 C us B furnishing, 

1km ). f h h cuirass which 

: h n I f h bodj Of the trup 

I k 11 f 1 C h m ot a vestige 
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Like that of the sturgeon, it must have been a perishable 

In the Osteolepis, — an animal the whole of whose ex.ernal 
head I have, at an expense of some labor, and from the ex- 
amination of many specimens, been enabled to restore, — 
the cranial buckler (fig. 19) was divided in a nitre arbilrary 

Fig. 12. 




Btyle ; aod we find that an element of uncertainty mingles 
with our inferences regarding it from the circumstance that 
some of its lines ol di\i^ion especially in the frontal half, 
were not real suture but fcrmed merely a kind of smface- 
tatooing, resorted to ia if for purposes of ornament. The 
cranial buckler of the Asiprolepis exhibited as I shall afier- 
(varda have ocrasion to show a similir peculiarity ; — both 
had their pseudo suture? resembling those false joints intro- 
duced by the architect into his ruslicited basements, in ordei 
to impart tbe necessary aspect of regulanty to what is techni- 
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pla e (S) vl cl had atmchtd o 
I as s s b ope c lum a pla e (13) of nearly e^ual zc 
(see fi„ It anl lo) Four s n II pi es (3 4 5) f r ned 
ihe under curve of Ihe eyes, described in many of the esse ■ 
ous fishes bj a chain of small bonch or ossicles , a considLi 
ably larger plate (6) occupied the place of the preopfrcul ir 
bone, while the inteimaxillanea had then lepiesentatues in 
well-marked plates, (3, 3,) which, in the genera Osl' olepi^a, 
Diphvptn Its, and Glyplottpi^, we find bnstling so thickly ^vith 
teeth along ihcir lower edges, as to remind us of the minin- 
lure saws employcl by the ]oiner m cuttmg^ut circular holes 
These fxternul intermixillaiies did nol, as in the perch or cod, 
meet in fioni of the nasal bone and vomer, but joined on al 
tha side, a little in advance of the eye?, leaving the rounded 
termination of the cranial buckler, which, like the inlcrnn\d 
lanes, was thickly fringed with teeth, to form, as has b<:ei 
ilready said the cniuture's snout 
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The uiidtr jaws (10) — strongly- marked bones in at least 
all the Dipterian and Otelacanth genera — we find represented 
externally by massy plates, bearing, like those of the upper 
jaw, their range of teeth. As shown in a w ell -preserved 
spoa md J of the lower jaw of Holojilyckius, in ray possession, 
they were boxes of bone enclosing a bulky niicleLis of car- 
tilage, which, in approaching towards tho condyloid process, 
whfre great =trength was necessary, was thickly traversed by 

SCO s a cell a d passed al the joint into true bone. It is 

leunrie ja sot the earlier Ganoids that we first detec' 
a e un n of I e external with the internal skeleton, — of 

1 e bon J pi es an 1 eeth, which were mere plates and teelh oj 
I e sL ¥ 1 he o seous, granular walls which enclosed al 

leas all 1 e la ^.er p eces of the cartilaginous framework of 
tl e n er or Tl e jaws of the Rays and Sharks, formed of 
ar lage and ft ce 1 round on their sides and edges by their 
tl coven gs of polygonal, bony points, are wholly inter- 
n 1 and sk cove ed ; whereas the teelh, which rest on 
the solt cu cula n egument right over them, are as purely 
de m 1 as he s o lading shagreen. Teeth and sliagreeu 
my e finl be alke stripped off with the skin. Now, in 
the earlier ganoida! jaw, two sides of the osseous box which 
it composed, — its outer and under sides, — were mere 
dermal plates, representative of the skin of the plaeoids, or 
of their shagreen ; while the other two, — its upper and in- 
ner sides, — seem to have been developments of the inlorioi 
osseous walls which covered the ondo-skcletal cartilage, Noi 
is it unworthy of notice, that the reptile fishes Of the period 
had their ichlhyic teeth ranged along the edge of an exterior 
dermal plate which covered the outor side of the jaw; 
whereas their reptile teeth were planted on a plate, ap- 
narently of interior development, which covered its uppei 
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edge. It is further worthy of remark, that whi-e the teelh 
of the dermal plate, — themselves also dermal, — seem as if 
they had grown out of i , and formed part of it, — just as the 
teeth of the Placoids grew out of the skin on which Ihey rest, 
— iherepitfe teeth within rested in shallow pits, — the first 
faint indications of true sockets. 

That space included within the arch formed by the sweep 
of the under jaws, which we find occupied in the osseous 
fishes by the hyoid bones and the branch iostegous rays, was 
filled up externally, in the Dipterians and Coilacanths, and in 
atleasttwogeneraofCephakspiaas, by dermal plates; in some 
genera, such as the Diphplerm, by three plates ; in others, 
Budi as the Holoptychms and Glt/ptolepis, by two ; and in the 
Asterohpis, as we shall afterwards see, by but a single plate. 
In the Osteolepis these plates were increased to five in number, 
by the little plates 14, 14, (fig. 14,) which, however, may have 




• Thn jawa (10, 10) whkh exlubit in the print their greatest 
breadtlii woidd lutve presented in the animal, seen from beneath, 
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been also present in ihe Diplopterus, though my specimenf 
fail to show them. The general armngeinent was of much 
elegance, — an elegance, however, which, in the accompanying 
restorations, the dislocation of the free plates, drawn apart to 
indicate their detached character, somewhat tends to ohscure. 
But the position of the eyes must have imparted to the ani- 
mal a sinister reptile-like aspect. The profile, (fig. 15,) tha 

Fg 5 



^ 



result, not of a chance drawn nutlmr, nib tririly fiikd up, but 
produced bj the careful arringfmfnt in thoir proper pUces 
)f actually existing plates, aeives to show how perfectly the 
dermo skeletal parts of the cieaiure \ieie deieloped Some 
of the animals \iith which «e ire best nequjinled, if rep- 
resented bj but their cuticuUr 'ikeleton, would appear 
Mmply as sets of hoofs and horns Even the tortoise oi 
pengohn would present about the head and limhs their gnp9 
and miising portions, but the dermo-skcleton of the OsUo- 
lepts, composed of sohd bone, and bumished with enamel, 
eihihited the outline of the fi&h entire, and, with the e\cep- 
tion of the eje, the filling up of all its e\iernal parts Pre 

thfflr narrow under pd^a, and haie nenrh tillsi: nto the li e of th< 
tub-opermlar plates, [13, li ) 
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senling ct'iide, in its original state, no fragnient of skin or 
membrane, and with evuo its most flexible organs sheathed 
in enamelled bone, the Osteolepis must have very much re 
Bembled a fish carved in ivory ; and, though so effectunlly 
covered, it would hove appeared, fi-om the circumstance, thai 
it wore almcst all its bone outside, as naked as the humBti 
teeth. 

Ths cranial buckler of the Diploplerus (fig. 16) somewhat 



Fig. 18. 




resembled that of its fellow-dipterian the Osleolepis, but ex- 
hibited greater elegance of outline. My first perfect speci- 
men, which I owe to the kindness of Mr. John Miller, of 
Thurso, an intelligent geologist of the north, reminded me, as 
it glittered in jet-black enamel on its ground of pale gray, of 
those Roman cuirasses which one sees in old faints, impaled 
on stakes, as the central objects in warlike trophies formed 
of spoils taken in battle. The rounded snout represented the 
chest and shoulders, the middle j:orlion the waist, and die es.- 
panaion at the nape the piece of dress attached, which, like 
the Highland kilt, fell adown the thighs. The attditior. 
ef a fragment of a sleeve, suspended a liitle over the eye 
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orbio, 2 4 i-eemed all th^t was necessiry in ordp! to rcndei 
iho lesemblance complete But as I diiinlt fred the buiieJ 
edges ot the specimen v^ith a graici, the furm, though it 
grew still moie elegant, becime less hat of the ancient 
coat of armor, the snout expanded into a sera circlt iho 
eye orbits gradualij deepmeil , and the entire fossil hecan e 
not partculdriv like onj thmg bit the thing it once was — 
the arimal buckler of the Diphpluus The print (fig H) 



Fig 17 




ejihlbils its true form It consists of two main divisions, 
occipital (A) and frontil, (C, fig. 16;) and in each of these 
we tiod a pair of "Jm iller divisions, with what seem to be in- 
dications of )et further divison, raarked, not by lines, but 
by dots ; though I hivp hitherto failed to determine whether 
the plates which these last indicate possess their independ- 
ent centres of ossification. Not un frequently, however, has 
ihe comparative anatomist to seek the analogues of two 
bones in one ; nor is it at least more difficult to trace in 
Jie fain diiTs.ons tf the cranial buckler of the IHphpterus, 
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llie liomtiogues of the occipital, fiontil, parielul, nnatoid, 
and nasal bone«, than io recognize the repicentatives of the 
cirpjh of the middle and ring finger in man, in the cannon 
bono ol t)ie fore leg of the ox 1 may mention in pi'i-.ing 
'hit the lillle centril plate of the frontal division, (1, fig 16 ) 
'vhich so nearly coiresponds with that of the Ostiolepts, 
ocLiirrtd, though with consulcmble vaiiations of form and 
homology, and some slight difference of position, in all the 
Ganoids^of the Old Red Sandstone whose cranmms were 
covered wilh an osseouf buckler, and thai its jilace was 
always either immediately between the eves or a veiv little 
over them Its never-faihng recuiience shows that it mus,l 
have had scnie mpaning, though it may he difficult to sij 
what In the Coccoateiw it takes the form of the male 
dovetail, which united the nasal plate or snout to the phie 
representatii e of the superior frontal Of tlie cat ti! agin oils 
bo^ which formed the inteiior skull ot either Osleolepis, 
or Diplopiertts, or, with but one excep 
tion, of the interior skulls of anj of 
their contemporaiies, no trace, as I 
have said htis yet been detectpd The 
solitary exception in the caae is, how- 
ever, one of singular inteiest 

In a collection of miscellaneous frag- 
ments aont me by Mr Dick from the 
rocks of Thurso, I detec'ed patches 
of palatal teeth ringed in near y the 
qu idratures of circles, and which 
radwted outwards fiom tne rectangu- 
lar angle or centre, (fig 18, i ) And 
with th:~ patches there occurred plates 
oxact V resembling the barbed head of a dart, (a ) with whidi 



Fig 18 
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I hid been preMou^h ic^iwinte'l though I hid failed to 
determine their oliaiacter or phce The excellent slate 
of keeping of some of Mr Di^k s specimens now enabled me 
to trice the patchci with the dart head, and seiefdl other 
phtes, to a curious [nece of pali al mechinism, ianged alo g 
tht, b-ife of a ganoid cranium, (.oveied e\leinallv by a brightly 
enamelled bui^kler, and to ascutain the order in which 
patches and plates occuired And then, though not without 
bime labor, I succeedtd m tracinff the bicklei with whiv,h 
the} were a&50cialed to the Dipieiwi^ — a fash which, though 
\t has engaged the attention of both Cinier and Agassiz, haa 
not yet been adequately restored It la on an ill preserved 
Orkney specimen ot the cranial buckler of thi^ Ganoid that 
the ichthyolog St has founded his ^oaoi Poly ph actus , while 
gi jiipes of Its palat i! teeth from the Old Red of Russia he 
fffers to a supposed Placoid, — the Clenodus But la the 
earlier stages of palseontological research, mistakes of this 
claiacter aie wholh unavoidable The patseontoiogist who 
d d jvoid them would be either very unobseivant, or al once 
very rash and \ery fortunate in his guesses If, ere an 
ent le skeleton of the Ichtliynsaurus had tumed ip, there had 
been found in d fierent locolilies in the Liasit formatioa, a 
bpik like that of a poipoi-e, teeth like that of a crocodile, 
a head and sternum like ih it of a lizard, paddlea 1 ke thi&e 
r ( a cetacean, and verlebias like those of a fish, it would 
haie beea greatly moie judicious, and moie in accordance 
with the e\Lating analogies, to ha\e eiecied, provisionally at 
least, pH es specifically, or e\en geneiically separated, in 
whicti to range the separate pieces, than to hold that they had 
all united in one anomalous genua, though such was aciuallj 
ihe feet. And Agassiz, in erecting three distinct genera oui 
of the fragments of a sir.gle genus, has in reality acleil at once 
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e pruiently and more iutelligently llian if lie had avoided 
error by rashly uniting parts which in Ineir separate stale 
:ale no tie of connection., 
'he cranial buckler of the Dlpterus {fig, 19) was, like 

Fig. 19. 




that of the Diphpterus, of great beauty. In some of I'.ie 
finer specimens, we find the enamel ornate.y tatooed, witliin 
the more strongly-marlted divisions, by delicately traced lines, 
waved and bent, as if upon the principle of Hogarth ; and 
thougli the lateral plates are numerous and small, and defy 
the homologies, we may tvacfe in those of the central linn, 
from the snout to the nape, what seeff to be the represen 
talives of the frontal, parietal, and occipital bones, — the 
parietais ranging, as in the skull of the carp and in that of 
most of the mammals, in their proper place in the medial 
line. But the under surface of the cranium, armed, as on 
the ipper surface, with plates of bone, exhibited an arranj^p 
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of palatal teeth, its c 



■, (fig. 20.) its reciangul 
IS dart-like bone, placed ir 







behind these, and attached, ih the ddrl head is attached to 
the handle, to a broad lozengp "shaped phlo, with two strong 
osseous processes projecting on eithei side, forms such a 
lout ensemble as is unique among hshes E\ en here, however, 
there may be traced at least a shade of homological resem- 
blance to the bones which form the base of the osseous skull. 
The single lozenge -shaped plate, (A,) with its dart-head, 
occupies the place of the basl-occipital bone ; the posterior 
portion of the vomer seems represented by a strong bony 
ridge, extending towards the anour ; two separate bones, each 
bearing one of the angular patcnes of leelb, corrcspcuds to 
the spheiioid bone and its bIk ; and allached laterally to each 
af these there is the strong projecting bone, on wiicli the 
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lower jaw appears lo have hinged, and which apparently lep- 
resenls the lower part of the temporal bone. Not less 
singular was the form of the creature's under jaw, (fig. 21.) 




( know no other fish |aw, wtitthoi of the rpcent or the Pt 
Unci races, that might be so reid !v mistalvLn for that of -i 
quadiuped It exhibits not onlj the condjioid, but also the 
Boronoid processes, and, '■ave that it broadens on its upper 
adgcs, wheie m mammal-i the grindtrs ire placed, so as to 
I'nrnish field enough for angular p itf hes of teeth, which 
■•orn,spond with the angular p itchps in the paiate, it might 
ee regarded, found deta(,heiJ, as at least a reptdian, if not 
mammalian, bone The di'^position of the palital teeth of the 
Diplerus wili scarce fai! to remind the mechanist of the stj le 
of groo\ ing resorted to in the formation of mill stones fi t 
Ae gimdmg of flour nor is ii wholly improbable that, in 
corresponden'-e with the rotaton motion of the stones to 
which the giooMHg IS ipeciilly ^d^pied, ja»s so hinged iim\ 
ftave possessed some lufh po\iei of later il motion as ihit 
e^cmphfied by the human subject m the use of the mtlir 
teeth 

The ( rolect on afforded by the osseous covering of both the 
upper ar i under surface o( the cranium of this ichthyolile has 
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n the preservation, though a. 
ways in a greatly compressed slate, of the cranium itself, anti 
the consequent exhibition of two very important cranial cavi 
lies, the brain-ptin proper, and the passage through ^hich the 
spinal cord passed into llie brain. In tiie slurgeon the brain 
occupies nearly the middle of the head; and there is a con- 
siderable part of the occipital region traveraed by the ?pine in 



a curved channel which seen in profile apppir 
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readsr with some little interest, as a not inadequato represen- 
tation of the most ancient brain-pan on which human eye baa 
yet looked, — as, in short, the type of cell in which, myriads 
of ageg ago, in at least one genus, that mysterious substance 
was lodged, on whose place and develojiment so verj' much 
In the scheme of creation was destined to depend. The speci- 
men from which the figure is taken was laid open liiterally by 
flhance e\|iosuit; to :he \\:i\<:s oil the shnres of Thurso, 
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solid ports of the ichlhyic head, a certain set of pieces afford 
pcolectiou to the brain and cerebral nerves, and to some of tha 
crgani of the seo'ies such as tho=« of seeing and hear tig 
while another certain set of piecis constitute the framewoik 
through wh ch iin impcrtanl ells'! of functions, mand icatory 
and re&pratori, art, |erlorntd The protect vo bonea rf 
merely pass ve function are fa\ d w heieas the hones, of -iclive 
function such as thu jaws the oaaeous f-amework of the 
opercules and the h^oid bones are to the nctessarv extent 
frpe 1 e cppable of independent motion Of coirse, the 
dutichtd chiracternecessary to the free cerebral bones would 
be equally necessary in cerebial plates united dermally to the 
pieces of the cartilaginous TameKork, which performed in 
the anc ent hsh the functions of these fiee bones And hence 
law plale.1, opercular pKtes, and h\ old platea, whose homolog 
ic-il relation with recent jaws ind opercular and hyoid honea 
cnnnot be mistaken They weie operitive m performing 
identicil mechanical functions, ind hid to CM^t, m conse- 
quence, in identical merhinical crn'litons And an equally 
simple though aomenhat different principle, seems to hive 
regulated the divi'Jions ol the fixed cranul bucklers of the 
Old Red Ganoids, and to hise determined their homologies 
witti the fi\e1 cerebial bones ot the o-jseoiis fishes 

These cran ai huckleis extending from nape to snout pro- 
tected the exposed uppei suifice of the carldaginous skull, 
and conformed to it in shape ts i helmet conforms to the 
Bhipe of the head, oi a bieist plate to the shape of the chest 
And IS the cartilaginous heids resembled m general out- 
line the osseous ones, ttie buckler which covered then 
upper surHce resembkd in gencial oud ne the upper sat 
face of tht osseous skull It viis m no case entirely 8 
flat phtt , but in e\cry sutc es rounded over the snout 



Hosted hyGoogle 



91 



and in mist sjeci-s u the sides and si, in order that its 
characteristic propoi lions might be preserved throughout the 
various stages af gionth in the head which il covered, it haa 
to be formed from several distinct centres of ossification, and 
to extend in aiet around the edges of the plates originated 
fiom these The woikman finds no difficulty in adding to 
Iho size of a piece rf straight wall, wlielher by heighten- 
ng or lengthen ng it , hut he cannot add to Ihe size of a 
dome 01 a[i,h w thout fiist talving it down, and then erecting 
It anew oi a la (,er scale In the domes and arches of the 
an.tnai kingdom, the piohtem is solved by building them up of 
distinct pieces, few or m my accoiding to the demands of the 
figure which they compo'^e, and tendering these pieces capable 
of increase along their edges. Ii is on this principle that the 
Cystidea, the Echinidce, the Clielonian carapace and plastron, 
and the skulls of the osseous Vertebrata, are constructed. It 
is also the principle on which the cnmial bucklers of Ihe 
ancient Ganoids were formed.* And from the general re- 
semblance in figure of these bucklers to the upper surface of 
the osseous skull, the separate parts necessary for the building 
up of the one were anticipated, by many ages, in the building 
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wlich wore eircfed tiio thou'^nn 1 yfur ^!;^ coiiMi icled ok 
the same principle, ind relatively >f the same parts, aa mteinai 
arches of hnclt built m the present age Doubtless, honever 
with this mechanical nece=i5ity for correspondpnce -A \ irts 
in the formit ori of corresponding eiectionii, there miv have 
mingled that reijard for t\picil resembhnce whch seems 
so rmikeil a charactc ual c of the sLyle, if I may w> e\press 
mj elf, m whi<.!i the Divne Aichitect gives expression to 
\i\% idi as XTie external osseous buckler He divided after 
the general pattern which wai to be exemplified, m latter 
times, in the dniMons of the internal o-^seius skull , as if in 
illustration of that " ideal exemplar " w hich dwelt in his 
mind from etern tj , and on the palpable existence of which 
sober science has based deductions identical n their scope 
and bearing wilh some of the subumest doctrines of the theo- 
logian "The recognifion" sijs Professor Oiven, " of an 
idea! exemplai for the verleb rated an ma Is pio*es that the 
knowledge of sueh a being as man ex sted before man ap- 
peared , fir the Div ne mind which planned the archetype 
also fort knew all f modifications Ihe archetypal idea was 



coid skull and the pli oid itrtcbra 
Kppeara to liinge on the circumstouce thit 
utile the osEMua nucleu" of ench iGrtebral 
tentrum could form, in e\on its most oompli 
cBted shape fiom. a singk point the osse 
0U3 nails of the cranium had to be [nimed 
finm haadreds The accompanying diagram 
serves to show after "hat manner the ve le 
bcal centrum in the Itay enlart,ei mth the 
gionth of the animal hi addition of hony 
niiiMer estexnal to the point in the middle, 
Bt xvhioh osaifit ation first begnia Ihe hoi i 
lontal linBo indicate the lino= of ine ei lent in 
whi h each ceitrum coni| n=i, an I tlic vorl 
n the lateral pillars 



which I have referred 
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manifested in the flcsli, under divers such modifications, «pi;:i 
this planet, long prior to the existence of those animal species 
that actually exemplify it." 

But while we find place in that geological history in which 
every character is an organism, for the " ideal exemplar" of 
Professor Owen, we find no place in it for the vertebrw-de- 
voioped skull of Professor Oken. The true genealogy of the 

h d ij d if I n f h 
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dlury, ironiiil, and occipital bones m the o^sfous fi-ihes of a 
long' posterior period, — fishes ihut weie noi uahertd upon the 
scene until after the appearance of the reptile in its higheU 
forms and of even the marsupipl qiidru^td 
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cle of the Coccosteus and Ptertchtlajs ; but its develo]nnent 
as a complete stur was comparatively rare : in most cases the 
lubercles existed without the rays, — frequently ia the insu 



Hosted hyGoogle 




(ated pap-like shape, but not rart.y confluent, or of an elon^ 
gated or benl form ; and when to these the characteristic 
rays were added, the stars produced were of a rather eccen- 
tric order, — stars somewhul resembling the shadows of stars 
seen n water. Individual specimens have already been 
found, on which, if we recognize tlie form of the tubercle o$ 
a specific character, several spe- 
cies might be erected. The ac- 
companying wood-cut (fig. 24) lep- 
resenls, from a Thurso specunen, 
what seems to be the tiue normal 
pattern of these cerebral carviug^ 
Seen in profile (6) the tubercles 
lesemble httle hillocks, peilorated 
at their base by single Imes of 
thickly set caves, while seen Irom 
above, (a ) the narrow piers of bone bj which the cives aie 
divided take the lorm of ra\s The read(.r will scaice faii 
to lecogni&e in this print the coril Mnnticulana of Lamaick, 
or to detect, in at lei-it the prohlf , the peculiarity which sug- 
gested the name 

The scales whi-h co\erpd the cieaiuie's bod\ (tig 25) 
were, in pioportion toils iizt, (,cjii>>i(iei iblj smaller and thinnet 
than those of the Holopfgckius, whii b, bowevei, tli(\ gieath 
rcBi-mble in then jfcntnl atylc ol sculpture Enub, on the 
lower part of its exposed field, was, «e '■ee, fietted by longi 
ti id ma I anastomosing udges Hbich.m the upper part, break 
into detached anguhj tubtitlet, placed with the apex down 
waids, and hollowed, kaf like, in the ceiitie , while thit co\ 
ercd portion which was oveilaid by the scales imfiednlt)\ 
above «e Imd thickly pitted b) mmioscopic hollows, that give 
'o this pal of the field, viewed undei a tolt rably higli 
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.-iit>gL;ifying power,a honejcombf dappeaiaricc 
Iho centnl ard lower parts of the interior sur 
lace of the seal (a) a e in most of the spcci- 
n ena r-eg a j ro gheied, while a bioad, 
wioo h hand whch us along the top and 
9 dES and se s o a e furnished the line of 
a a h e o he c e u e's body, is compara- 
veiy mooth Tie x orior canings, though 
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bend g ictt tllj n tbc r descent, may in some de^ici ^ene It 
show I have seen i richly inlaid coal of iii ill, which was 
once worn M ths. puissant Ohirlcs iht Fifth bui itsekbjritc 
carviigs though lhe> belqnged to the ige of Benvenulo 
Celtiiii were lude and unfinished compared with those which 
1 d h of the iiterolepts 

Th cranial buckler which was of gicat is zs, 

h ght well be n s aken fo tl e carapace of some 
Ch 1 fi I f no incons de -able b Ik The cranial buck- 

1 h 1 g Diptcrians ere ample enough to have cov- 

d h p nding par n he ak 11 of our middlo-sizcd 

k f 1 1 as the 1 adJocl a d vh ing ; the buckler 

of a C a f the extren e s ze vo Id 1 ave covered, if a 

little altered in shape, ihe upper surface of the skull of a cod , 
but the cranial buckler of Asterolepis, from which the accom- 
panying wood -cut was taken, (fig. 27,) would have considerably 
more than covered the corresponding part in the skull uf a 
large horse ; and I have at least one specimen in my codec- 
lion which would have fully covered the front skull cf an ele- 
phant. In the smaller specimens, the buckler sornewhal 
resembles a laborer's shovel .divested of its handle, and sore- 
ly rust-eaten along its lower or cutting edge. It consisted 
of plates, connected at the edges by flat squamous sutures, or, 
as a joiner might perhaps say, glued together in bevelled joints. 
And in consequence of this arrangement, the same plates 
which seem broad on the exterior surface appear compara- 
tively narrow on the interior one, and vice versa ; the occipi- 
tal plate, (ff,) which, running from the nape along the centre 
cf the buckler, occupies so considerable a space on its outer 
Burface, exhibits inside a superficies reduced at least one half. 
Like nine tenths of its oontemporaries, the Asterohpis ex- 
hibits t!ie little central plate between the eyes ; but thp 
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Bje orbits, unlike those of tlie Coccoslevs, and of all ina 
Diplfrnn genera, which were half scooped out of the cranial 
bucklei, b ilf enc ruled by detached plates, were placed coin- 
ptetelv wuhin the field of the buckler, — a circumslance 
111 which the^ resemble the e>e oibils of the Ptericlilhya, 
and, among existing fish, those of the sea -wolf. The 
characfLHSti is also a distinctive one hi Cuvier's second 
family of the Acanihoptervgn, — the " fishes with hard 
checks A deep line immcdnteh over the eyes, which, 
hoiveve nd c d o s e hut seems to have been mere- 
ly orna en at fo m a so of ludely tatooed eyebrow j 
the n a ^ nal I e parallel o the lateral edges of the buck- 
ler we Iso but all the others indicated 
ioirts ! cl h ^h n o e o lfi«s anchylosed, had a real 
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existence. So fl 1 u la 1 1 dg f ule 

rests upon n j se e I spec mens bo h eng 1 se a d 
across ; btit a a ersed by wo fla r dges I cl a e h 
ing from il e c e of le la e o ^ns e pa e a 

plates, (S, i ) CO e d he I le pi e be ee be y 
while along he ce e of I e dep ^ed a le I ch hey 
formed, a ll I d^e eq ally fl h 1 e o 1 a o da 

Ihe same pnoc e„ efo lena|e Ih lee 
ridges, when a o ly el e e 1 by a I lb e ble 

Dot inadequ !j j n 1 le of 1 

Queen's broad arrow. 



Fig. ; 



C^^. 




(One fifth 



The inner surface of the crania! bucklerof ^siEro/epis, (fig. 
28,) — that which reeled on the cartilaginous bos whicli 
formed the creature's interior skull, — atands out in bo.der 
relief from the stone than its outer surface and forms a mom 
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piCf ureiq le objt 1 I kn ihe mnt r su I ic es ( f the bu kleu 
of Coico-'teus and i'leiuJUhgi, but much moie thickly than 
the*^, It was traversed by minute channelled mirkings, some- 
what resembling those slruB wh oh may be di.tt.cled in the 
flitter bones of the ordimry fiihe'. and which seem in ihe^e 
to be mere interstices between the osseous hbies And m the 
platiE as in the bones they radiate fiom the certrps of ossifi 
cation which are compardluelv dense and massy, towards tht 
thinner overlapping ed^es Ihese radialmg lines are equally 
well maiked in the cerebnl boni'. of the human fcEtus The 
three con\erging rid^jes on the oiil<.i s iiKce we find on the 
inipr surfice also, — the lateral ones a 1 ttle bent in the mid 
die but so direetlj opposite ll osc o ilaidp, thit the thicken 
ing of the buckler which takes place along their line is ; 
le ist as m ich a con'^equence of their inner as of llieir outt.r 
elevaticn o\er the general platfj m A fourth bar nn 
trans\erselj along the nape ind foimed the crosa beam on 
whieh the otheis restpd , for the thiee lonytudinj.1 rid^ s 
mav be properly regarded as thrtu -trtn^ beims, wh ch, e\ 
lending fiom the tranaierse beam at the mpe to the front, 
wliLrL. they comerged I ke the spokes of a wheel at the na\e, 
gaie to the cranial roof a degree ot BUjiporl of which hom 
Its great flatness it may haie stocd in need In crinnl 
hueklers n which the average thickness of the plates doe? 
not cxieed thiee eighth piitsof an inch, the r ihickncss in 
the centre of the ridges e\ctede three quarters The head 
jf thp largest cricodile of the eMsting peiiod is defended 
Cv an armature gieatly 1es,s strong than that worn hv tlip 
Ailnolepis jf the Lowei Old Red Sandstone W hy tins 
ancient Ganoid sho dd have heen so pondeiously helmed 
wo can but doubtfullv guess we onU know, that when nf 
jre arms her soldiery, there are assailants to le re*-!' d and 
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slale of war .o be mainlained. The posterior conirj: ;^lute, 
[lie homologuc apparenliy of the occipital botie, was curiously 
carved into an ornate massive leaf, like one of the larger 
leaves of a Co.nthian capital, and terminated beneath, 
where ihe siem s.'^juld have been, in a strong osseous knob, 
fashioned lilse a ^.ike head. Two plates inimediatety over it, 
llie homologues of the superior frontal bone, with the little 
nasal plate which, perched atop in the middle, lay between the 
creature's eyes, resembled the head and breast in the female 
figure, at least not less closely than those of the " lady in iho 
looster ; " the posterior frontal plates in which the outer and 
nether half of the eye orbits were hollowed formed a pair of 
sweeping wings, and thus in the centre of the buckler we are 
presented with the figure of on angel, robed and winged, and 
of which the large sculptured leaf forms the body, traced in 
ft style in no degree more rude than we might expect to see 
exemplified on the lichen-encrusted shield of some ancient 
lombstone of that House of Avenel which bore as its arms the 
effigies of the Spectre Lady. Children have a peculiar knack 
in 'detecting such resemblances ; and the discovery of 
ihe angel in the cranium of the Asterolepis I owe to one of 

It is on this inner side of the cranial buckler, where there 
are no such pseu do-join inga indicated as on the external sut 
face, that the homologie-s of the plates of which it is com- 
posed can be best traced. It might be well, however, ere 
setting one's self to the work of comparison, to examine the 
skulls of a few of the osseous fishes of our coast, and to maii 
how very considerably they differ from one another in their 
lines of suture and iheir general form. The cerebral divis- 
ions of the conger-eel, for instance, are very unlike those of 
he haddock or whiting; and the sutures in the head of the 
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gurnurd are dissimilarly an'singed from those in the head of 
the perch. And after tracing the general ty|)e in the more 
animaloua forms, and finding, «ith CuMer, ilul in eien these 
the '■' skull consists of the same bones, though mii^-h subdiviJ- 
ed, as ihe skulls of the other verlehrata," we will be the bet. 
ler qualified for grappling with the not greater inomaliea 
which o^cnr in fhe cranial buckler oi the AyUi ohpi-- The 
nccipital plale, A, n, a, (fig. 29,) occupies Us ordinary place 

Fig. 29. 




opposite the centre of the nape ; the two parietals, I!, B. resi 
neside it in their usual ichthyic position of displacement ; the- 
superior frontal we find existing, as in the young of many ani- 
mals, in two pieces, C,C ; the nasal plate I, placed immediately 
in advance of ii, is flanked, as in the cod, by the anterior front- 
als, 1), D ; the posterior frantals, F, F, which, when viewed 
IS in the print, from beneath, seem of considt'rablo size, and 
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Joacnbe aleraily and posteriorly about one half ihft eje 
orbits, have their area on the exterior surface greatly reduced 
by the overriding squamose sutures of the plates to which 
(hey join ; and lastly, two of these overlying plates, E, E, — 
which, occurring in the line of the lateral bar or beam, are 
of great strength and thickness, and lie for two thirds of their 
length along the parietals, and for the remaining third alonf; 
the superior frontals, — represent the mastoid bones. Such, 
so far as I have been yet able to read the cranial buckler 
of the Aslerolepis, aeem to be the homologies of its component 
plates. 

There v/em no parts of the animal more remarkable than 
its jaws. The under jaws, — for the nether maxillary con- 
sisted, in this tish, as in the placoid fishes, and in the quad- 
'upeds generally, of two pieces joined in the middle, — were, 
like those of the Holoptyckiiis, boxes of bone, which enclosed 
central masses of cartilage. The outer and under sides were 
thickly covered with the characteristic star-like tubercles ; and 
along the upper margin or lip there ran a thickly-aet row 
of small broadly-based teeth, planted as directly on the edge 
of the exterior plate as iron spikes on the upper edge of a 
gate (fig. 30,) Mr. Parkinson expresses some wonder, in 
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his work on fossils, that, in a fine Ichtliyoiite in the Britist 
Museum, not only the teeth shoiiltl have been preserved, but 
also the lips ; but we now koow enough of the conslruction 
of the ancient Ganoids to cease wondering. The lips were 
formed of as solid bone as tlie teeth themselves, and had 
as fair a chance of being preserved entire ; just as the 
metallic rim of a cogged wheel has as fair a chance of being 
preserved as the metaliic cogs that project from it. Immedi- 
ately behind the front row, — m which ihe teeth present the 
ordinary ichthyic appearance, — there ran a thinly_-set row 
of huge reptile teeth, based on an interior platform of 
bone, which formed the top of the cartilage -enclosing box 
composing the jaw. These were at once bent outwards and 
twisted laterally, somswhat like nails that have been drawn 
out of wood by the claw of a carpenter's hammer, and bent 
a>vry with the wrench, (fig. 31.) They were furrowed 

Fig, 31. 




loogitudinally from point to base by mmute thickly-set stnas 
and were furnished laterally, m most ot thp specimeas 
though net in alt, with two sharp ciittmg edges The Teplile 
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coming symboLztd in llic di ii li in of ins ancient Gaiioi i 
It, as It were shows its ttiP oucodi^e lying entienched beliuid 
the fish The in enoi stiiictuie of these reptile fe^th s 
icry remarkable In the longitudinal section »e find 
numerous cducelh, nnged lengthwise along the uut t 
edges, but mui^h cio&sed, net like, Mithm, — gieaiiy iiioif 
open iDwarda the base than at iln, poml, — and giving pUi 
m the centre to a holloiv bpice, occasioniily Inver&ed by u 
tew sUm laaeous partitions In the tiansierse section the-j 
cauceili aie found to rddiato fiom the open ctotre towurc 
the circumference, IiKb the spokes of a wheel from the 
n-ive, and e»ch spokf seem as it, Ike Aaion'o rod, it hdd 
bi,come inst iT^t Hith \egetitne lile, and had sprouted into 
brani,h ind blossom Sten in i imuoacope of hmited field 
that takes in, as in the accompanying pimt, (fig 32,) not more 
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ijian a fourth part of llie sec 
Jiat of a IV ell-trained wall tree, 
name Dendrodus, given by Profe 



the ap[)earance piti^erited i* 
1. And liencp the generic 
Owen to teeth found 
detached in the deposits of Mo.'ay, when the creatures to 
which they had belonged were still unknown, — a name, 
however, which will, I suspect, be found synonymous rather 
with that of a family than of a genus ; for so far as i have 
yet examined, I find that the dendrodic or tree-like tooth, was 
in at least the Old Red Sandstone, a characteristic of all the 
Cirlacanth family. I may mention, however, as a curious 
subject of inquiry, that the Creiacanths of the Coal Measures 
seem to have had their reptile teeth formed of pure ivory, — 
■\ substance vhieh I have not yet detected among the reptile- 
fish of the Old Red. Towards the base of the reptile teeth 
of Aslerolepis, the interstices bctneen the branches greatly 
widen, as in the branches of a tree in winter divested of its 
ilso opens towards tlie 
base iQ the ji sh-teelb 
outside, in which, how- 
ever, the pattern in 
the transverse section 
is greatly less complex 
and ornate than that 
which the reptile teeth 
exhibits. When cut 
across near the point, 
they appear each as 
a thick ring, (J,) tra- 
versed by lines that 




radiate low; 



the 



about ha'f way down, they 
semble, aoen under a high magnifying power 
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bu by no 
by what w 
Ihe derma! bone on which they rest. 

It seemi truly wonderful, when one considera it, to what 
minute and obscure ramifications lliat variety of pattern which 
nature so loves to maintain is found to descend. It descends 
in the fishes, both recent and extinct, to even the microscopit 
structure of their teeth ; and we find, in consequence, not 
less variety of figure in the sliced fragments of the teeth of 
theichlhyolitesof a single formation, than in ihe carved blocks 
of an extensive calico pimt-yard. Each spe(des has its own 
distinct pattern, as if, in all the individuals of which it con- 
sisted, the same block had been employed to stamp it ; and 
each gentis its own general type of pattern, as if the same 
radical idea, variously altered and modified, had been wrought 
upon in all. In the Z'enrfrorfic(Ccelacanth ?) family, for in- 
stance, it is the radical type, that from a central nave there 
should radiate, spoke-like, a number of arborescent branches ; 
but in the several genera and species of the family, the 
branches belong, if I may so express myself, to different 
shrubs, and present dissimilar outlines. It has appeared to me, 
'hat at least s. preiumptton agoMisHhf iiansmutationol species 
mignt be bi<ied on those mbtient pecujiaiities of structurn 
which arc thus found to pervade the entire teituro of the 
framework of animals If we finl elections difeiuig fi m. 
mf anothei mtrelj m e\ternal foim we ha\e nf d fficultv m 
onceiving how byadditona and alteiations they might be 
trou,rbt to exhibit a peifect unifoimity of plan and aspect 
transmulalwa, — deielopmeHl, — progression, — (if one may 
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use such terms, J — seem possible in such ci 
if the buildings differ from each other, not only in external 
form, but also in eveiy brick and beam, bol and nail, no irjeie 
scheme of external iilteration could ever inuiice a real resem- 
blance Every brick would have to be taken down and every 
beam and b 1 re d Tl | bl Id b h 

by the d 11 f Id h se h o ly d f 1 ng 

it would b by 1 f w n 

Of th pp n II b f 1 J I pt I only 

know la dblf f fheps 

recogn d h b A 1 1" i d h h 

borhood f n so b M D k mp II 

by any d 1 fe 1 ' lib 

none of 1 1 b I f h 1 lb d 

no app h b pi 1 be b 

sembli gmhlhhhlff b f 

steel oh _hb h bhUij bdd 

the pre fh B fhRss ! 

gists tl b as fi 11 p f 1 m 

orwin f m gfe Pw I I y lo !e np g 

print (fig 34) I h b d he 1 u 1 ne f n ha 



Fig. 34. 




if a specimen of Professor Asraiis, of which a cast may be 
(ecu in the British Museum ; while the shaded portion rep- 
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lesenh the tra^mcnt found by Mr Di^k Tin. in eim.xilluiv 

■lones fikc tlis dtrmal phles of the lower j-nv WMe =iiuJ(Jed 

by star like tubercles, and bristled thickly along the r loivei 

edges tt ith i le ichthyie teeth, flanked by teeth ol the replil ^n 

characlfr The operculea of the aiiimil con-'isted as in the 

sluigeon ot -jinijle phtbs (feg 35) of great ma^nen? s ai J 

Pize, thickly tubercled olll>!ide with _ . 

(luttraceof joint or suture, and matked 

on their undtr surfai,e bj chaniielltd 

lines, thit radiite, as m the olhtr 

plates, from tho c),ntro of ossifici 

Hon That tvpace along the mpe 

which intervened between the oper 

cules, was occupied, as in the Dip 

ferus and Diplopterus, by threi. p'l'es 

which covered rather the iinleric 

portion of the body than t'.ie poster 

and which, in the reslordtii 

as the plates, 9, 9, 9. i ca 

the lateral plates which lay between the intermaxillaries and 

the cranial buckler, and which exist in the Osleolepis, fig. 13, 

a^ the plates 2, 4, 5, 6, and 7 ; nor do 1 know how the snout 

terminated, save that in a very imperfect specimen it exhibits. 

as in the DipJopterus and Osleolepis^ a rounded outline, anil 

was set with teeth 

That space compiised withij the 
which the hjoid bone and branch o. 
fishes occui, WIS filled bj a single 
strength, and of -iingulai foini 
isting as a steep iidge lunning along the cin 
surface, and ihickening into a massy knob at the anterior ter- 
minal'on, that nail-shaped organism, which I have described 
10 



(One fiftli nat sue linear, 

or portion of the heai 
(fig. 13,) appee 
any thing regardin 



(ch of thp lower jaiv; 

igou'! n\aof the osS{ 

r plate of great size 

; ) and to this plate, 

e of the inte 
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US one of the muat ch uacterHlir hontt, of the A' • Itpm 
helonged In the Osteotejns, the space corresponding to thai 
occupied bv thi= h\oid plate wts filled, as shown in fig 14, 
by hvp plates of not in^le^ant form , and the divisions of the 
arch resembled those of a small trothn. window, in which 
the single central muUion part^ into two branches atop In 
'Jie Holoptychtus and G!yptolep)s there were but two pljtcs , 
for the eential mullion, i e Ime of divi&ion, did not hianch 
atop, and in the Ailetohpis, where there was no line of 
division, the strong nail like bonp occupied the place of the 
central mullion The hjoidal armalme of the latter fish 
was strongest in the line in which the others were weakest 
Each of the five h\oid plates of the Osteohpts, oi of the two 
plates of the Glyptolepis or Holoptychtus, had its own centre 
of oa-iifacition , and in the single plate of Asterolepu,, the 
reniie of ossification, as shown by the radiations of the fibre, 
was the nail held This heid, placed in immediate con- 
Iict with the strong boxps of bone which composed the 
under jaw, just wheie then ccniril joining occui red seems to 
bavp lent them a considerihle degree of support, which at 
sinb a juncture maj have been not unnecessary In sume of 
the nail heads, belonging, it is probable, to a different specien 
(if Ast'i olep'i from that i" *hich the nad figured in pane'' 
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Hg. 37. 
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ftiid the plalc in the opposite page, 
form is different, (fig. 37,) — there appear weil- 
marked ligamentary impressions cltisely resem- 
bling that little spongy pit in the head of the 
human ihigh-bone to which what is termed the 
round ligament is attached. The entire hyoid- 
plate, viewed on its outer side, resembles in form 
the hyoid-bone, — or cartilage rather, — of the 
spotted dog-fish, (Sci/lHum stellare ;) bui its area 
was at least a hundred times more extensive 
than in the largest Scyllium, and, like all the 
derma) plates of the Asterolepis, it was thickly 
fretted by the characteristic tubercles. In the 
Ray, as in the Sharks, the piece of thin cartilage 
of which this plate seems the homologue, is a kail-likb 
flat, semi-transparent disk ; and there is no part plate 
of the animal in which the progress of those (One half nai. 
bony molecules which encrust the internal ^^™'' 

framework may be more distinctly traced, as if in the act of 
creeping over what they cover, in slim threads or siiooting 
points, — and much resembling new ice creeping in a fi-osty 
evening over the surface of a pool. 

That suite of shoulder-bones that in the osseous fishes 
forms the belt or frame on which the opercules rest, and fur- 
nishes the base of the pectorals, was represented in the As- 
terolepis, as in the sturgeon, by a ring of strong osseous plates, 
which, in one of the two species of which trace is to be found 
among the rocks of Thurso, were curiously fretted on theii 
<ixternal surfaces, and in the other species comparatively 
emooth. The largest, or coracoidian plate of the ring, as it 
occurs in the more ornate species, (fig. 38,) might be readily 
enough mistaken, when seen with only its surface exposed 
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for tie ichlhyodorulile of some large fish, allied, mayhap, to 
the Gyracanthue fomiosus of the Coal Measure ; but whoa 
detached from the stone, tlie hollow form and peculiar stvite 
of the inferior Biirf ace serve to establish its true character as 
a dermM pliit/j. The diagoonl fiirrowingg which traversed 
it, as the twisted flulings traverse a Gothic column moulded 
after the type of the Apprentice Pillar in Roslin chapel, seem 
to have uuderlaid the edge of the opercule ; at least I find a 
similar arraugement in the shoulder-plates of a large species 
oi Siploptm-us, which are deeply grooved and fuvrowed where 
the opercule rested, as if with the design of keeping up a 
eommunieation between the branchial and the external ele- 
ment, even when the gill-cover was pressed closely down 
upon tliem. And, — as in these shoulder-plates of the IKp- 
lopterus the furrows yield their place beyond the edge of the 
opercule to the punctulated enamel common to the outer 
surface of all the creature's external plates and scales, — we 
find fhem yielding their place, in the shoulder-plates of the 
Asterolcpis, to the starred tubercles. 

A. few detached bones, that bear on their outer enrlacea 
tlie dermal markings, must have belonged to that angular- 
shapeil portion of the head which intervened betivcen the 
CTanial buckler and the intermaxillary bone ; but the key 
for assigning to them their proper place is still to find ; and 
I suspect that !i0 anmiiiit of skill on tlie part of the compa- 
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verBfi section, (the external surface, 1 , forming an angle which 
varies from ihirty (o forly-five degrees with the base, 3 ;) 
ttfld as it lay, it is prnhablo when in its orig nal p'ac«. 
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immedialelv under the edge of the cranial buckler, it may 
have served to commence the line of deflection from the i!al 
top of the head to the steep descent of the sides, just as what 
are Ifchofally termed the spur-stones in a gable-head serve 
to commence the Une of deflection from the vertical outline 
jf the wall to the inclined line of the roof, or as the spring- 
commence the curve. A few 
possession are curious, but exceed- 
ingly puzzling. Tha bone a, fig. 
40, which resembles a rib, or brati- 
chiostegous ray, of one of the or- 
dinary fishes, formed apparently 
part of that osseous style which 
in fishes such as the haddoeli and 
cod we find attached to the suite 
of shoulder- bones, and which, ac- 
cording to Cuvier, is the analogue 
"' of tlic coraeoidian bone, and, ac- 

iKTBaMAi.BOHEsoF\BTERo-|.jjj.j-ij^g ^^ Professof Owen,theana 

Jomie of the clavicle. Fig. i is a 
{One halt nat. aiie, linear.) *' ^ 

mere fragment, broken at both ends, 
but exhibiting, in a slate of good keeping, lateral expan- 
sions, like those of an ancient halbcrt. Fig. c, 41, which 
is also a fragment, though a more considerable one, bears 
in its thicker and straighter d a oo k ha f n 
ichthyodcrulite, which, how b f n n 

degree resembles. Fig. disafl b fa pecnm 

in the skeleton of fishes, bu hn ann eh 

exemplified in but the scapu I m ke h 

have firrnished the base to h h o n b 

bones was articulated, — in al k hood a p po of 
the carnal bonelets of the pec fi h a a ached u 
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represented : ir. none do we find the pelvic arch complete ■, 
and lo thai neiher portion of it which we do find represented, 
and wMcb Professor Owen regards as the homologue of the 
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» 11 kiuii T hip bone, thp homolof,uea of tht inctatiraal inl 
< e bone are itlaohed to thp e\cl sion of tl (, Icnps oi the 
iht^h and leg In the Abdominales — fishes svich as ihe 
salmon inA c^rp — that havp the ventrals placed behind the 
BbioiTun in tie pos ion Tnilof,ou9 to thit m which the 
hinder legs of the rej t Ibs and mammah occur the sch atic 
hones generally ex st as flat tr ingular pla es w ith their heads 
either turned tHicarifs and di-^nwiids as n the hemng oi 
outwards and downwirdn t in he p ke whereas in some of 
the cartilaginous fishes '^uch is the Ei^s and Shirks, they 
exist as an undivided caitilaginous band stretched transversely 
from ventral to vei tral And such, with but an upward di 
rection appears to have been thuir position n the Aslet olepis 
Thej seem to have untcl it the mnow neck A over the 
midlle of the lower poition of thp ibdomcn and to the 
notches of the flat expan ion B, — niches which exactly re 
semblo those of the mmensel) develofed ciipai bones of the 
Kav — t\\e metatarsal bones were attached liom whch the 
fin expand d It is intere'-ting to find the n mber in this 
nncient representiiive of the verlebrata restricted to five, — a 
number greatly eiceedtd in most of the exislmg fishes, but 
which is the true normil number iif tl c \crti"h tr sub king 
dom as shown m ill the h gher eximple" sudi as mm ihe 
^adruimna, at ! m most ol (1 e carnaria The foim of tfiis 
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specimens a few fragments of the rajs aie preserved, (fig. 
43, b.) They aie abosit the ei|;]ith part 
of an inch in diamelc : depressed in '^' 

some cases in iiieceir.''',?J4rr, over the 
internal hollow forms'"' by :hc decay of 
the cartilaginous cen'..'e, the bony crust 
of which they are composed had given 
way ; and, like the rays of the (hom- 
biick, Ihoy ai-e thickcnod at the joints, 
an 1 at the piocessts bv w hich they « ere a 
bast. It mil) he jiropei 1 -ilmuld here slate that of some of 
die mternal boiios figiirtd above I have no better evidtnico 
that thev belongLd lo the A!,liroIe}ita,\'iim that ihfiy wicui 
in the same beds with the dermil phtes vih^ch l»ar the char- 
ictenslic btai like maik t ^, — thai ihr v aie of vf rv consid- 
erable size — ind dial tl t j foimtd n put ol the known 
fishes of the formation 



Ungle joint of ray i 
Thaniback. 
b. Wlljie joint of ray i 
Adsivlepis. 

ttached to tliL iacliint 
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On exactly the samfc grounds I infer that certain large cop 
folhes of common occurrence in the Thurso flagaioDes, which" 
con'ain the broken scales of Dipterians, and exhibit a curi- 
ouj'y twisted form, (fig. 44,} also belonged to the Asterolepii ■ 




(Nat. Size.*) 

and from these, that the creature was 
its, — an inference which the character of its teeth fully cor- 
roborates ; and farther, that, like the sharks and rays, and 
some of the extinct Enaliosaurs, it possessed the spiral dis- 
position of intestine. Paley, in his chapter on the compensa- 
tory contriviinces palpable in the structure of various animals, 
refers to a peculiar substitutory provision which occurs in a 



• One of the Thurso oopralites in my ptiasession is tibout onfc 
fourth longer than the larger of ttetwo speoimeus figured heru, and 
nearly thrice as broad. 
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n peculiar irait, which I have failed to delect m any of tht 
roctint lishes ; nOr have I yel seen it indicated, in at least llie 
hame dfgiee, by the Carbon if en us or Secondary cop rol mo 
rtmsins In the bowel-j which moulded ihe coprolites of 
L\ me Regis, ol the Chalk, and of the Newhaven and Granlon 
iKds, a single screw must have «mdfd within the cjhndncal 
liibc, as a turnpike ■^tair winds within its hollow shalt, in I 
such also IS the amiigPinent in the oxisling Sinrki ind 
Rjy= , whereas the bow eK which moulded the copruhtes ol 
die Lower Old Red Saiidslone must have been traversed by 
ii pie or quadruple screws laid cloael\ together, as we find 
the stalk of an old fashioned wineglass traversed by its 
ihiLkly set spiral lines of thread like china And so while 
on the surfice of both the Secondary and Carboniferous 
loprolitcs there is space between the screw like lines for 
aumerous cros'j markings that correspond to the thickly se 
emy branches which tiaverse the t,des of the recent placoid 
bowel, the entire surface of the Lower Old Red coprolites is 
traversed by the spiril markmgs Is there nothing "Jtrange in 
the fact, that after the lapse of mayhap millions of years, — 
nil, It IS possible, mdlions of ages, — we should he thus able 
to detect at once general resemblance and special dissimilarity 
in even the most perishable parts of the most ancient of the 
Ganoids ? 

I must advert, in passing, to a peculiarity exemplified in 
[he state of keeping of the bones of this ancient Ganoid, in at 
toasf the depositiis of Orkney and Caithness. The original 
animal matter has been converted into a dark-colored bitumen, 



(iusi>ect that the Aslsroleiiis was not the only large ilsh of tho Lowi 
Old E.ed Sandstone ; but my facts on the Buhjeet are too inconclusii 
M justify aught more than sedulouH inquiry. 
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which in some places, where the remains lie thick, perviidcs 
the crevices of the rocks, and has not unfrequently beci. 
mistaken for coal. In its more solid slate it can hardly bn 
distinguished, when used in sealing a letter, — a purpose 
which it serves indifferently well, — from black wax of the 
ordinary quality ; when more fluid, it adheres scarce less 
strongly to the hands than the coal-tar of our gas-works and 
dock-yards. Undernsath a specimen of Asterolepis, first 
pointed out to me in its bed among the Thurso rocks by Mi. 
Dick, and which, at my request, he afterwards raised ant. 
sent me to Edinburgh, packed up in a box, there lay a 
quantity of thick tar, which stuck as fast to my fingers, on 
Ufting out the pieces of rock, as if I had laid hold of the 
planking of a newly tarred yawl. What had been once the 
nerves, muscles, and blood of this ancient Ganoid still lay 
under its hones, and reminded me of the appearance presented 
by the remains of a poor suicide, whose solitary grave, dug in 
a sandy bank in the north of Scotland, had been laid open by 
the encroachments of a river. The skeleton, with pieces of 
the dress still wrapped round it, lay at length along the sec- 
tion; and, for a full yard beneath, the while dry sand wiia 
consolidated into a dark-colored pitchy mass, by the altered 
animal matter which had escaped from it, percolating down- 
wards, in the process of decay. 

In consequence of the curious chemical change which has 
thus taken place in the animal juices of the Aslerolepis, ita 
remains often occur in a state o( beautiful preservation : the 
pervading bitumen, greatly more* conservative in its effects 
than the oils and gums of an old Egyptian uoderlaker, has 
maintained, in their original integrity, every scale, plate, and 
Snne. They may have been much broken ere they were 
first commiited to the keeping of the rock, or in disentangling 
11 
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felopes It Mr Sanderson was, hoiveV(,i, surpriSLd o ficd 
thai the bone of the Astetoltpis ^Jtdl retained its eLstici v, 
and was scarce less liable, when heated to start from the 
glass, — a pccubanty throuifh which ho at hi-st lost several 
preparations I have soen a hum m bone that had for ages 
been partially embedded in a m I'^s of udipocere, paitallv 
en%eloped in the common mould of a churchyard, e\hiba 
two very different styles of keeping In the adipocere it was 
B3 fresh and gretn is if it had been divested of the integu 
mfnls only a few weeks pievious wheieis the portion which 
projected into the mould had become brittle and poious, and 
prpspnted the ordinary appeii ince of an old churchyard bone 
And what the adipocere hid dme f>r the human b3ne in this 
case sctms to have been done for the bines of the Ai,lt,jo 
ll'p^s hv the animal bitumen 

The size of the AstTo/epi-. must in the laiger specimens, 
have been \er\ great In all iho^e ganoidal fishes ol the 
Old Red Sandstone that had the head coiered with osseo s 
plates, «e find that the cranial buckler boro i certain defi 
nite pioporlion, — various in the several genera and species, 
— to the kngth of the body The drawing master still 

etches his pupils to regulate the proportions of the human 
figure by the seven head lengths whiuh it contT ns , and 
perhaps shows them hou in otherwise mentoriou'i drafts 
man," much employed halt an age ago m drawing for the 
wood engriver, u&ed to render his figures squat and ungrace 
fui by making them a head too short. Now, those anoient Ga- 
aoids which possessed a cranial buckler may, we find, be also 
measured by head- lengths. Thus, in the Coccosieus dedpiens, 

.he length of the cranial buckler from nape to snout equalled 

■ TliB late Mr. John Thuraton, 
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{On fi 

• The shaded plate, ) a den all p sen ed n this speuimen, 
belongs to the upper pa d I ho postPriDr frontal 

plate F, Aviiiiih half-encitcled the eye orWt. (see fig. 39 ;) and I hava 
introdHCPd it into the print here, as in none of the other piinls, or of 
31V other epecin ■ins, is its upper suriiice shown. 
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longed to the same individua! ; and by filling it in its proper 
place, and then making the necessary aiiowanco for the 
breadth of the nether jaw, which swept two thirds around 
;t, and was surmounted by the snout, we ascertain tbstl the 
bucklet, when entire, must have been, as nearly as may be, a 
foot in length. If the Asierokpis was formed in the profior- 
lions of the Corcds'.euj, the buckler (fig, 28) must have be- 
longed to an individual five feet in length ; if in the propor- 
tions of the Plerichthys or Glyptokpis, to an individual five 
and a liulf feet in length ; and if in those of the Diploplerus 
or Oateolepis, to an individual of from six and a half to seven 
feet in length. Now I find that the hyotd plate can be in- 
scribed — such is its form — in a semicircle, of which the 
1 h p d d h ddl ( f k otr a minute 

p f h h p p llj letached speci- 

m ) f m } 1} 1 d A h ch the diame- 

q 1 h b ead I f I 1 b KI alon;; a line 

drawn ad f h n p q I to two thirds 

of h d b 1 d h jes. Thus, the 

I g d f hy d pi h h b I ed to a cranial 

bki f Ihldql n one quarter 

inches, while the length of its nape somewhat exceeds three five 
eighth inches. The nail of the Strom ness specimen me.isures 
five and a half inches. It must have run along a hyoid plate 
eleven inches in transverse breadth, and have been associated 
with a cranial buckler eighteen one eighth inches in length ; 
anJ the Asierokpis to which it belonged must have measured 
from snout to tail, if formed, as it probably was, in the pro- 
portions of its brother Ccelacanth the GlypioUpis, eight feel 
three inches ; and if in those of the Diploplerus, from nine 
fuel nine to ten feet sis iiiihcs. This oldest of Scottish fish 
11* 
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— this earliest-born of tlie Ganoids yel known — was at leas 
as bulky as a large porpoise. 

It was small, however, compared wllh specimens of the 
Aslerotepis found elsewhere. The hyoid plare figured in 
pn^e 1 10, (fig. 36,) — a Thurso specimen which I owe to the 
kindness of Mr. Dick, — measures nearly fourteen inches, and 
Lhe cranial buckler of the same individual, fifteen one fourth 
inche'i in breadth The latt(>r when entire mu'it have 
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(One tivelfth ihe natural size, Ihiftir.) 

CUDisei'iiiud by the sweep of the lower jiiw whicli il look, n) 
liie Eitssian specimen, a hyoici pinto. tweiLiy-four inches in 
hrcftdlh to fill, could be filled in the two-and-a-half-fcet cod 
by a plate whose breadtli equalled but an inch and a half. 
Thus, in the not nnimporlant circumstance of size, the most 
ancient flanoids yet known, instead of inking their places, 
agreeably to the demands of the developmeiil hypothesis, 
among the sprats, sticklebacks, and minnows of their class, 
took their place among its huge basking sharks, gigantic stur- 
geons, and bulky sword-fishes. They were giants, not dwarfs. 
But what of their organization ? Were they fishes low or 
high in the scale ? On this head we can, of course, determine 
merely by the analogies which their structure exhibits lo 
that of fishes of the existing period ; ana these point in three 
several directions ; — in two of the number, directly on genera 
of the h!gh Ganoid oi-der ; and in the third, on the still highet 
Pla -Olds and Enaliosaurs. No trace of vertebra; has yet been 
found ; and so we infer — lodging, however, a precautionary 
protest, as the evidence is purely negative, and therefore Jl 
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some dtgree inconctusive — ihiit the veilebrul column of tht 
Asler'ohpis was, like tliat of the sturgeon, cartilaginous 
Respecting its external covering, we positively know, as has 
been already shown, that, like \heLepidosleus of America and 
thr: Polyptertis of the Nile it was composed of strong plates 
dtid scales of solid bone , and, regarding lis denlitioa, that, as 
in these hst genera, and even moie deu dedly thin in these, 
it was of ihe mixed ichlhvic reptilian character, — an outer 
row of thickly set fish teeth bi ing backed hj an inner rnw ol 
thinl} set reptile teeth And its form of copiol te mdiciicij 
the spiial dispjsifion oi intestine cjmmon to the Riya Tnd 
Sharks of the existing peiiod and ol the Ichthjo^aun of the 
Secondary ages Insti^ad of being as the developm(,nt In po 

have ranged on the leiel of the highest ichthyic reptdun 
famdies ever called into PMstence Had nn intelligent bem^ 
ignorinl of what was gomg on upon eirth during the Wff k 
of creat on, visited Eden on the morning of the sixth daj , hf 
would have found m it manj of the infeiior nmmals but no 
tiace of rata Had he retuintd again in the cvcnmg h( 
would have seen, installed in the office of keepers i i tlie 
garden, and ruling with an tyrant sway a« thp humhk 
monarchs of its brute mhabitanis, Iwo matuie human crei 
tures, peifect in their orc^nizalion, and armed at the full 
stature of their race. The entire evidence regarding them, in 
Ihe absence of all such information as that imparted to Adam 
by Milton's angel, would amount simply to this, that \n the 
morning man waa no(,and that in the evening he jods Theie, 
of coui'se, could not exist, in the circumstances, a single ap- 
pearance to sanction tile belief that the two human cicatuiea 
whom he saw walking together among the trees at sunsLt hid 
been " developed from infusorial points,'' not created miture 
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The evidence would, on ihe contrary, lie all the other way. 
And in no degree does ihe geologic testimony respecting the 
earliest Ganolda differ from what, in the supposed case, would 
be the testimony of Eden regarding the earliest men. Up to 
i certain point in the geologic scale we find that the Ganoids 
ire not ; and when they at length make their appearance 
upon tlie stage, they enter large in their stature and hint u; 
the IT orgur.izatioR. 
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FISilUSOF THE SILURIAN ROCKS — UPPER AND LOWER 

DER, ABD SIZE. 



But the system of the Old Red Sandstone represents the 
second, not the first, great period of the world's history. 
There was a preceding period at. least equally extended, per- 
haps greatly mors so, represented by the Upper and Lower 
Silurian formations. And what is the testimony of this morn- 
ing period of oi^anic existence, in which, so far as can yel 
be shown, vifalily, in the planet which man inhabits, and of 
whose history or productions he knows any thing, was first as- 
sociated with matter ? May not the development hypothesis 
find a standing in the system representative of this earliest 
age of creation, which it fails to find in the system of the Old 
Red Sandstone .' 

It has been confidently asserted, not merely that it may, 
but that it does. Ever since the publication, in 1839, of Sir 
Roderick Murchison's great work on the Silurian System, it 
had been known that the remains of fishes occur in a bed of 
'he " Ludlow Rock," — one of the most modern deposits of 
thi Tipper Silurian division ; and sjbsequent discoveries 
l)clh in England and America, had showD thai even the hose 
of this division has its ichthyic organisms. But for year 
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a vstem, — a div sion more 

h kicss,— had failed, fi.ougt. 

h h d mong its deposits, to yield 

a y b D f, e earlier half of ihe first 

g ea p n d hough the polyparia, ra 

d ta d m sc ted, as their Temains tes 

fi d b m fi&h d w held, not ye' entered upon 

he ad the development theory 

fddgy h dclof their absence- ' II 

la my iay of the " Vestiges of Crea- 

Hon," in his volume of " Explanations," " to speak of the 
earliest fauna as one of an elevated kind. When rigidly 
examined, it is not found to be so, Iw the first place, it 
CONTAINS NO FISH. There were seas supporting crustacean 
and moUuacan life, but utterly devoid of a class of tenants toho 
seem able to live in every example of thai element which sitpporta 
mea er Th 1 f b ly bra d 

a I Id I If g P f h 
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esi8 of gradual development The fact thai Adam did not 
e\it,l during the fiisl, second, thud, fourth, and fifth days of 
the introductorj week of Scriptuie narrative, furniihes no 
argument whate\er agamat the fact of his creation on the 
sixth day And the remark would of course equally apply lo 
the non-e\islence of fishes during the Lower Silurian period, 
had ihpy been leally non existent at the time, and to their 
sudden appearance in that of the Upper But the objec- 
tion admit*, of a greatly more eondusive answer " 1 fix my 
Ofjponenta down," sa\s the authoi of the " Vebtiges," "to 
the considf.ation of this fact," I. f that of the absence of 
fishes fiom the e<irliPS1 fofsiliferous formations And I, in 
turn, fix ydu down, I leply, lo the consideration of the 
antagonist fact, not negative, but positive, and now, in the 
eouise of geological di&ccvery, fu'ly established, that fishee 
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existence of spines of hshea m the Llandeilo Ftags we owe to 
one of the niosl cnutious and practised geologists of the pres- 
ent age, — Professor Sedgwick of Cambridge. 

So much for the fact of the existence of vertebrata in the 
Lower Silurian formations, and the argument founded on theii" 
presumed absenco. Let me now refer — their presence being 
determined — lo the teats of size and organization. Were 
these Silurian fishes of a bulk so inconsiderable as in any de- 
gree to sanction the belief that they hiid been developed shortly 
before from microscopic points .' Or were ihey of a structure 
so low as to render it probable that their development was at 
the time incomplete ? Were they, in other words, the embryos 
anJ fcetuses of their class? or did they, on the contrary, rank 
v'th the higher and larger fishes of the present time ? 
12 



Hosted hyGoogle 



134 FlSCJiS OF THE SILURIAN ROCKS: 

I f mi I \ \ i\ h g I 

Iso h I fid h h Id be 

f ly d f d h m y I 

b doe d f All 1 b 

J d d h I S f I 1 (i 

b fhLpiLdlbobd hbe Igh 

1 P tffi b ly h f PJ 

! \ ri If pl g p y 



h OS t, m It Ik 


1 


d 1 k d d 


h d f 1 i>e d 




fi d 


h gh 1 b 1 p h f h 
dfl 1 q Ifi d f h h 1 d 




w Id b b 

d 


h 7 f // fi h N 1 




gl 


ind d 1 f h 1 h h d 1 


1 


p b f 


1! Id b I m 1 h 




f 1 ly 


1! diihld hik hgh 




h be 


Bom hi m g 1 
ff 1 ra N 1 d 


S 


h b f ly 
d h fib 


f 1 SI f rv h 




bl h h 


f 1 1 Id b h pp =ed 
ifih fh pidlk Ih 


se gad g 
h df 


f h as 1 d p f h 




J m wh h 


1 y i b d f y n, 
1 Id d 11 h 




p ts f 
m- th 


1 f d g b d 




d fi k p g 



I d I 1 fibi f 1 p J w mp ra 

ly f Th p Iffi I h h q f 

b I d I f 1 

llh ly dl Iwlkbf 

ig lljfdy hi ml 

ia abounding in shell-fish and crustiicea, and, afier the la|ise 
f nronths, can scarce detect a nibt e, aod, after the lanse of 
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y ii c m re ko i uy ill ) e fi'.h which e 1 t can Jit as con 
eideiably iindei n acu e The existence ot th s gieit division 
of tiie in mal kingdon i kt. thit of the earlier reptiles during 
lh= Carbon feious period, dd not form a prrmincnt char 
acten-tic of thus iges of the Cdrtb a hi^torj in which tl ey 
began to be 

The eiileat discmtitd \ertehral remiins of the -(sleii — 
those f the Uf per Ludlow rock — were found in din-frmo- the 
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nctcr with the acalc-lilte markings of the Serapktm oi Forfai 
shire, a huge ciu^incean. Even admitting, however, that a 
set of teeth and spines, with perliaps the shagreen pointB 
represented in piige 54, fig. 2, b, in addition, may have all 
belonged to but a single species of fiah, there seem to be ma- 
terials enoiigh, among the remain- found, for the erection of 
hvo species more. And we have evidence that at least Iwc 
of the three kinds were fishes of the Placoid order (On-hm 
Murchisoni and Oiickus temdstriatus,) and — as lo s p 
posed scales must be given up — no good evidence tl it tie 
other kind was iiol. The ichthyic remains of the S lur an 
System next discovered were first introduced to the ot ce of 
geologists by Professor Phillips, at the meeting of the Bn h 
Association in 1842.* They occurred, be stated, in a quarry 
near Hales End, at the base of the Upper Ludlow rock, in 



" " Mr. Phillips proceeded to describe some remainB of a emaU 
flsh, cesembling the Cheiraemttkus of the Old Red Sandstone, scales 
and spines of whicli he had found in a quarry at Hales End, on 
the western aide of the Malveriia. The eection presented beds of 
the Old Ued Sandstone inclined to the west ; bciiEath these were 
arenaceous beds of a lighter color, forming the junction with Silurian 
shales; these, again, passing on to calcareous beds in the lower part 
of the quarry, containing the corals and shells of the Aymestry 
Limestone, of their agreement -nith which stronger evidence might 
be obtained elsewhere. He had found none of these scales in 
the junction beds or in the Upper l.udlow Shdes ; but about sixty 
or one hundred feet lower, just above the Aymestry Limestone, his 
attention had been attracted to discolored spots on the surface of the 
beds, which, upon microscopic examination, proved to be the minute 
scales and spines before mentioned. These remains were only 
apparent on the surface, whilst the ' fish-bed ' of the Upper Lud- 
low rock, as i*. usually occurred, was an inch thick, consisting of in- 
numerable smfdl teeth and spines." — B-epart, w " Atheiiteum " /w 
Ui2, of the Prooeedinga of the Tmdflh Mseling of Sriiish Ass"nati"\ 
(MatmAestei ) 
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mediately over the Aymesiry Limestone, and were so ex- 
eeedingiy diminutive, that they appeared to tlie naked eye 
as mere discolored spots ; but resolved under the micro- 
scope into scattered groiipes of minute spines, like those of 
the Ckeiracanllius, witli what seemed to be still more min\ite 
scales, or, perhaps, — what in such circurnstancea could scarce 
be distinguished from scales, — shagreen points of the scale- 
like type. The next ichthyic organism detected in the Silu- 
rian rocks occurred in the Wenlock Limestone, a consider- 
ably lower and older deposit, and was first described in the 
"Edinburgh Review" for 1845 by a vigorous writer and 
masterly geologist, {generally understood to be Professor 
Sedgwick of Cambridge,) as " a characteristic portion of a 
fish undoubledly belonging to the Cestraciont family of the 
Placoid order." In the " American Journal of Science " for 
1846, Professor Silliman figured, from a work of the Siales' 
Surveyors, the defensive spine of a Placoid found in the 
Onoijdago Limestone of New York, — a rock which occurs 
near the base of the Upper Silurian System, as developed in 
the western world ; • and in the same passage he made ref- 
erence to a mutilated spine detected in a still lower American 
deposit, — the Oriskany Sandstone. In the Geological 
Journal for 1847, it was announced by Professor Sedgwick, 



• "Thi" is the lowest position" (that of the Onoiidago Liinc- 
Btone) "iri the State of New York in which any remains hfivo 
l>con f'>und higher in tho scale of orgKniiiC'I beings than Cmstcuxa, 
with the exception of sn impetfeotiy pieserved Ssh-bone discovered 
by Hall in the Oriskany Sandstano. That specimen, together with 
the defensive fish-bone found in this part of the New York system, 
Eumishes evideiiecs of the existence of aiiiiiials helongiiig to the 
class vsrlebrata during the deposition of the middle part of the 
ptotoznic strata." — AmKr'faii Juuntal of Science and Arts for l&^S, 
D. 63. 

la* 
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thai he had found " de 
Fish, 18:3, /^"'^^^ of^shes " in the 
-Miirehison.) Upper Llaiideilo Flags, 
Tphiiiipf)' ""<■ ""y Sir Koderick 
Murchisoti, that rhe " de- 
fence of an Ondius" had 
Fish 184.5 been delected by ihe 
Sedgivick.) geologists of the Gov- 
rev, in Ihe 



Fish, 1847. Lim 



3 near Bala. 
Sir Roderick referred in 
the same number to the 
remains of a fish found 
by Professor Phillips in 
the Wenlock Shale. And 
such, up to the pres- 
ent time, IS the aclual 
amount of the evidence 
with which we have to 
dpdl, and !he dates of 
it5 piecemeal production. 
Let us next consider the 
order of its occurrence 
• in the geologic scale. 
The better marked 
sub-divisions of the Si- 
lurian System, as de- 
scribed in the great 
work specially devoted 
to it, may be regarded as 
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nddeil, by the transference of the Tileatones from the lower 
part of ihe Old Red Sandstone group, to the upper part of the 
Silurian group Linderneaih ; but in order the better to show 
how ichthys; discovery has in. its slow course penetrated into 
the depttis, I jfliaii retain tbe divisions recognized as those of 
Ihe system when that course began. The highest or most 
modern Silurian deposit, then, (No. 1 of tbe accompanying 
diagram,) is the Upper Ludlow Rock ; and it is in the superior 
sirata of this division that the bone-bed discovered in 183? 
occurs; while the exceedingly minute vertebrate remain? 
described by Professor Phillips in 1842 occur in its base. 
The division next in the descending order is the Aymestry 
Limestone, (No. 2;) the next (No. 3) the Lower Ludlow 
rock; then (No. 4) the Wenlock or Dudley Limestone occurs; 
and then, last and oldest deposit of the Upper Silurian forma- 
tion, the Wenlock shale, (No. 5.) It is in the fourth, or Wen- 
lock Limestone division, that tlie defensive spine described in 
the "Edinburgh Review" for 1845 as the oldest vertebrate 
organism known at the time, was found;* while the verte- 
brate organism found by Professor Phillips belongs to the fifth, 
or base deposit of the Upper Silurian. Further, the American 
spines of Onondago and Oriskany, described in 1846, occurred 
in rocks deemed contemporary with those of tbe Wenlock 
division. We next cross the line which separates tbe base of 
the Upper from the top of the Lower Silurian deposits, and 
fipd a great arenaceous formation, (No. 6,) known as tbe 
Caradoc Sandstones; while the Llandeilo Flags, (No. T,) Ihe 
formation upon which the sandstones rest, compose, according 
to the sections of Sir Roderick, published in 1839, the lo\v'eji 

• "Thashnlps JiJteraa/jnj/ with, the Wenl^A Limestone." (_Edlnbmi/i 
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deposit oi Ihe Lower Silumn rocks. And it is iii the i ppei 
pari of this lowest member of the system that the ichlhyic 
defences, announced in 1847 by Professor Sedgwick, occur. 
Vertebrate remaios have now been detected in the same 
relative position in the seventh and most ancient member of tht 
system, lliut they were found to occupy in itsfirsl and most 
modern member tea years ago. But this is not all. Beneath 
the Lower Silurian division there occur vast fossiliferous 
deposits, to which the i ne C b an bjs em as g en 
merely provisionally, by Is Eo le ck b 1 ch P ofessor 
Sedgwick still retains as ep e n e of a d s nc o*"''*'§ ° 
period ; and it is in thes g ea ly belo 1 e Lo e S lur an 
base lie, as drawn n 1839 ha 1 e B la L me ones 
occur riie Plynlimmon rocks (a) — a series of conglom- 
ente, gruuwacke, and slate beds, several thousand yards in 
ihickneis — ntervene between tlie Llandeilo Flags and the 
Limestones of Bala, (6.) And, of consequence, the defensive 
spme of the Onchtis, announced in 1847 as detected in these 
limestones bv the geologists of the Government Survey, must 
ha\e termed part of a fish that perished many ages ere the 
oldest it the Lower Silurian formations began to bo de- 
posited 

Let us now, after this survey of both the amount of our 
malenals an 1 the order and time of their occurrence, pass on 
to the qu(stion of size, as already stated. Did the ichthyio 
remains of the Silurian System, hitherto examined and 
described, belong to large or lo small fishes ? The question 
rannot be altogether so conclusively answered as in the case 
of those Ganoids of the Lower Old Red Sandstone whose 
derma! skeletons indicate their original dimensions and form. 
in liahes of the Placoid order, such as the Sharks and Rays, 
he dermal skeleton is greatly less continuqus and persisieni 
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hau m 8u:.i Ganoids as the DipteriansandCcelacantlis ; Bnd 
when their remains occur in the fossil state, we can reaaou, in 
most instances, regarding the bulk of the individuals of which 
they formed part, merely from that of detached teelh or spines, 
whose proportion to the entire size of the animals that bore 
ihem cannot be strictly determined. We can, indeed, dc little 
more than infer, that though a large Placoid may hare beer 
armed with but small spines or teelh, a small Placoid cou'a 
not have borne very large ones. And to this Placoid order all 
the Silurian fish, from the Ayniestry Limestone to the Cam- 
brian deposits of Bala incliis oc N 



1 already said, is 
that any of the ichihyic rem 
do not belong to it. It is pi. 
The Ludlow bone-bed conia 
also teeth, fragments of jaws 
in ail the inferior deposits wh 
tebrata, the remains are thos 
Let us, then, lake the defens 
found our comparison. 

One of the best maHvcd P 
bone-bed is that Onchiis Miir his 
geologist whose name it he rs 
as so nearly resembling the 
of the Bala Limestone. And 
Onchus Mwcliisoni must be ti 
" ihe affinity," he adds, " n 
of the genera " Cestradon, 
placed before me a specime 
well known to all my read 
Acatithias, or common dog-fi 
Ishermen. It measures c 
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length; ana of ihe defensive spines of its Iwo Jorsal^j — 
these spcar-liite thorns on the creature's back immediately in 
advance of the fins, which -.o fret[uentl\ wound the fi&her's 
hand, — the onterior and bmiller measures, fiom base to 
point, an inch and a hilf, and the posterior and krgpi, two 
inches I have also placed before me a specimen of Ces/ra 
cton Philhppt, {the Port Jiok&on Shark ) a fish now recog 
n zed IS the truest ex sting analogue of Ihp biiurian Placoids 
It measures twenty two three fourth inches m length, and is 
furnished like Spina):, with two donal spines, of which the 
anterioi and larger measuies tiom bisp to point one one halt 
inch, itid the posterior and smaller, one one fifth inch But 
the defensive spmo of the Onclivs AtuicliibOM as exhibited 
in one of the Ludlow specimens, measurLs tho igh mutilated 
at both ends, three inches and five eighth parts in length 
Even though existing but as a fragment, il is as such nearly 
twice the length of the largest spine of the dog fish, unmuti 
!aled and entire, anJ '■onsiderably mt/ie than twice the length 
ol the largest sp ne of the Port Jack&on Shark The spines 
delected by Profes^oi Phdlips, in in inleuor stratum of the 
same tipper depost, were, as has been shown, of microscopic 
mmuteness, and when thej seemed to le'.t t 
horizon of ichthv ic ej. stence as tl e most aneie 
then kind, the authorcf the 'Vestiges" availed himself of the 
fact He regarded the little creatures to which they had 
belo g d IS he fcelal embryos of their class, or — to employ 
ihe h H age of the Edinburgh Reviewer — as " the tokens 
oi Na ure s first and half-abortive eSbrts to make fish aut of 
the lo ver animals." From the latter editions of his work, 

1 e pa -agraph to which the Reviewer refers has, I find, been 
expu ged fir the horizon has greatly extended, and what 

seemed to be its line of extreme distance has travelled into the 
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miildlf r,f the prospect. Bui that the passagR siicjld iiEive 
at all ';xisted is a not uninstruclive circumstance, and shows 
liow jnsafe it is, in more than external nature, to regard 
tlie line al which, for the time, the landscape closes, and 
heaven and earili seem lo meet, as ir reality the world's end. 
Tile Weiilock spine, though certainly not mici'oscopic, is, I 
am informed by Sir Philip Egerton, of but small size ; where- 
as the contemporary spine of the Onondago Limestone, 
though comparatively more a. fragment than the spine of the 
Upper Ludlow Onchus, — for it measures only three inches iji 
length, — is at least five times as bulky as the largest spine of 



Fig. 47. 




>. Potterior Spine oj Spinax Acanthias. b. Fragment of Onondayo Spina 
(Natuiai Si^E.) 

Spinax Acanthias. Representing one of the massier fishes 
disporting amid the some four ov five small o.ies, of which 
in my illustration, the naturalist catches a glimpse in fu;d 
ing the unknown lake, it at least serves to show that ai! the 
Silurian ichthyoliles must not be described as small, seeing 
that not only might many of its undetected fish have been 
large, but that some of those which have been delected were 
aijlually *o. Another American spine, of neirly the same 
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Meanwhile, I am conscious 1 owe an apology to the reader fin 
wna: he must deem tedious minuteness of descfiption, and a 
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loo prolix amplitude of statement. It is only by rcpresenling 
things as ■ they actually are, and in the true order of then 
occurrence, that the etTect of tiie partially aelecied fticts and 
exaggerated descriptions of the Lamarckian can be adequate- 
ly met. True, the disadvantages of the more sober mode are 
d b!y g H h 1 h If I b j -range 

h II d h li 1 1 fi 1 b iiy do- 

g d fi ] 1 ly 1 p y 11 be of 

rsebl kfbmmh hi ho wlio 

oc d p m d d -nerical 

p ] h h h y p I biy b h vash(;d 

b I A d h b d g I point of 
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the human faculties tlian all the systems of philosophers abou! 
them since the beginning of the world. But it is in vain," he 
adds, " to wish for what nature has not put within the reach 
^f our power." In like manner, could we obtain, it may be 
remarked, a full and distinct account of a single class of the 
animai kingdom, from its first appearance till the present 
lime, " this would be a treasure of nsitural history which would 
jast more light" on the origin of liv.ng exi'Jtences, and the 
13 
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true economy of cr^atioD, lliun all the theories of all the jjni 
losophers " since the beginning of the world." And in order 
to approximate to such a history as nearly as possible, — and 
it docs seem possible to aj)proxitnate near enough to 
substantiate the true readings of the volume, and to correct the 
false ones, — it is nee :issary that the real vestiges of CTea^ 
tion should be carefully investigated, and their order of aur 
cession ascertained. 
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HIGH STANDING OF THE Pl.ACOIDS, — OBJECIIONS 
CONSIDERED, 



We have seen that some of the Silurian Placoids were large 
of size : the question still remains. Were they high in Intel 
ligence and organization ? 

The Edinburgh Reviewer, in contending with the author of 
the " Vestiges," replies in the affirmative, by claiming for 
them tlie first place among fishi's. "Taking into account," 
he says, " the brain and the whole nervous, circulating, and 
generative systems, they stand at the highest point uf a nat- 
ural ascending scale." They are fishes, lie again remarks, 
that rank among " the very highest types of their class." 

" The fishes of this early age, and of all other ages pre- 
vious to the Chalk," says his antagonist, in reply, " are, for 
the most part, cartilaginous. The cartilaginous fishes — 
Cliondropterygii of Cuvier — are placed by that naturalist aa 
a second series in his descending scale ; being, however, he 
says, ' in some measure parallel to the first.'' How far this ia 
different fiom their being the highest types of the fish class, 
nee^ not he largelj inaiilcd upon Linnteus, again, was so 
impressed by the low characters of many of this order, that 
he actually ranked them with woims. Some of tie cartila- 
ginous fishes, ne\ertheless, have certain peculiar features of 
organization, chiefi connected with reproduction, in which 
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'liey e\cel other fish , but such fe iturei are partly } ii I kt,ii 
of by famihes m inferior &ub kingdoms, showing lb it tliey 
cannot truly be legarcied as marls of grille m tin \i own 
class When we look to the threat fundimental characters 
particularly to llie frampwork. for the iltn(,hment of the 
muscles, what do we find ' — whv, that of these Phcoids — 
' the highest tvpes of iheir class,' — it is birely possible to 
establish their being vcri(.brata at all, the back bone having 
generally been too slight for preservation, allliough the vei- 
lebral columns of later fossil fishes die as entire ai those 
of any other animals In many of them traces can be ob> 
servpd of the muscles hiving been attached lo the external 
plates, stiikinglv indicating their low grade as vertebrate 
animals The Edinhuigh Reviewer 'highest types ol then 
class ' are m reality a separate senes of that class, generally 
mfeiior, tikmg the leiding features of orgdnizalion of struc- 
ture as a criterion, but when details of organization are re- 
garded, stretching failher, both downward and upward, than 
the other series ; so that, looking at one extiemity, we are as 
much entitled to call them ihe lowest, as the Rei lewer, look 
ing at another evtiemity, is to call them the ' highest of 
their class ' Of the general inferioritj there can be no room 
for doubt Then cartilaginous stiuctuie is, m the first place, 
analogous to the embryonic state of ;ertebiatcd animals in 
general The mafiilaij and intennaxillarv bones aie in 
them ludimentai Then tails are finnt-d on the undt,r bide 
only, — an admitted feature of the salmon in on embryonic 
si a go , and the mouth is phced on the under s'Aa of the 
head, — also a mean and tmbrjonit ftatuie of structure. 
These thaiacters aie essential and important, whatever the 
Edinburgh Reviewer m»y sav lo the coniiary , they are the 
chiuuLteis vihicli aboVL til', ' jni chitfli toncprocd in liiok- 
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ing lo, for they !iri; features of einbrj'oiiic |)ruj,'rfs:s, and em- 
bryonic progress is the gi'and key to the thcorj- of ilKvelop- 

Such IB the ngenif is pice nl special plodding ivhi h this 
ino=t popular ot ihe I/iiinrcknns dncctb 'ig'tinM ihp swnd ng 
and organization of the eirht,! fishes Let us e\nmire ii 
soini what in detiil and aee ulictlitr the =1 ght adinixluit, ot 
truth which it contains ser\eb to dj dUf^hi more than to rt.n it,r 
current, like the gild lu^ of a couiieifcit gmnei spread over 
the base meti!, the amount of error which lies beneath I 
know not a bettei e\jmpl< thin that uhich it furni'^hes ot 
the entanglemeat and j«r|)k\ ty winch liic meshes of in iili 
ficial classification, when converted, in ir^umeniatue [lo 
cesses, into 3}mbols and abotrntions aic sin. to in\ol *■ 
subjects simple enough in themselves 

Fishes acctrding to the cl tssificition of t pre ponrft rating 
majority of the ichthyolog sts that hive fiourished Irom the 
earl e<it times diwn to those of Agass z, hne been divided 
into two great serie- the Ordmai y o\ osseous and the Chon- 
dropterygti oi cartdiginoua And thes-- t*vo divisicns of the 
class, inMeid ol being tanked consecutnely in a continuous 
hne, the one m advance of the othei, ha\e been ranged 
in two parallel hnes the one directly abreisl of the other 
There is ihi-. firtjier peculaiitj in the ai range nnent thai 
the line of the cartilaginous series, from the circumstance 
that some of its tamilics use higher and some s nk bner 
m the scile thm any of tin ordinju hslics outflanks tlie 
array of the osseous series at boh ends The f ont which 
it presents contains fewer ^pnera and species than that of 
the os-icous division, bit, like the fiont of an urnj drawn 
out in single hie, it eitends ■\\oat u greiter length of ground 
\n' ti) this long fronted series of the cartilaginous or ar 
IS" 
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cording lo Cuvier, chondrapterygian fishes, ihePIacoid famiiie* 
of Agassiz belong, — among the rest, the Placolds of the Silu- 
rian formations, Upper and Lower. Bui though all the Pla- 
coida of this latter naturalist be cartilaginous fishes, all carti- 
laginous fishes are not Placoids, The Slurionidce are cartila- 
ginous, and are, as such, ranked by Cuvier among the Clion- 
dropterygUi whereas Agnssiz places lliem in hisGanoid order. 
Many of the extinct fishes, too, such as the Acanihodei, Dip- 
leridie, Cephalaspidis, were, as we have seen, cartilaginous 
izi their internal framework, and yet true Ganoids notwith- 
standing. The principle of Agassiz's classification wholly 
diflers from that of Cuvier and the older ichthyologists ; for 
it is a classification founded, not on the character of the 
internal hut on that of the cuticiilar or dermal skeleton. And 
while lo the geologist it possesses great and obvious advan- 
tages over every other, — for of the earlier fishes very little 
more than the cuticuhr skeleton survives, — it has this further 
recommendation to the mlufdist, that, (in so far at least as 
Its author has been tiue to his own principles,) instead of anom- 
aloualj uniting the highest and lowest specimens of their 
clas.'i, — the fishes that m lat nearly approximate to the reptiles 
on the one hand, and tht- finlies that sink furthest towards the 
worms on the other, — it gathers inio cne consistent order all 
the individuals of the higher tvpe, distmgyiahed above their 
fellows b) their deielopment of brain, the eUensivg range 
of heir instincts, and the peifection of then generative sys. 
terns Further, tht, hiMoiy ol animal existences, as re- 
corJed in the fed metitary locks of oui planet, leads a recoin- 
menditioti oi thi-, scheme of classtiication which it extends 
lo no oihei We hnd that in the progress ol creation the 
hshes btgan (n be bygjoupes and septs, arranged accoiding to 
') e principle 7n which il erects its orders The Piacoida 
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(.-Rme first, ihe Ganoids succeeded them, and the Ctenoids and 
Cycloids brought up the rear. The march has been marshalled 
nccording to an appointed programme, the order of whien il 
is peculiarly the merits of Agassiz to have ascertained. 

Now, may I request the reader to mark, in the first place 
that wlia) we have specially to deal with at the present stage 
of the aigument are the Placoid fishes of the Silurian forma 
tbns, Cpper and Lower. May t ask him to take note, in the 
second, that the long-fronlcd chondroplerygtan series of 
Ciivier, though it includes, as has already b..en said, the 
PHcoid order of Agdssiz, — just as the red-blooded division 
ot animiis includes the bimana and q\iadrumana, — is no 
more to be regirded as identical with the Placoids, than thp 
red blooded ammals aie to be regarded as identicil with the 
apt^ or with the human family It simply includes them in 
the characlei of one of the thiee gieat divisions into which it 
has bfrn separated, — the division ranged, if I may so expresa 
m} self, on the extreme right of the Imp, its middle portion, 
or main bod\ , be ng composed of the Slunones, a family on 
the general leiel of the osseous fishes , while, ranged on the 
extreme left, wp find the low division of the Siiclorii,i e 
Cvclostomi, or Lampieys But with the middle and lower 
division'^ »p ha*e at present nothing to do, for of neiihei 
ot them, whether StKiwiiei, or Sufiojw, does th» Silurian 
System exhibit i trace Further be it vemiiked, thai the 
scheme of cHssificaiion which gnes an abstract standing to 
the Chnndj opierygu, is in jtself merelj a certain perc ilion 
of n semblance which existed in certain minds, having ii ti- 
lage foi Its general idea , just as another certam pTcepi in 
of rtsembUnce in one other certiin mind had entieular 
iktletim for its gencnl idea, and as yet another perception 
ui resemblarce in yet other certa n minds had red bhoi) fo( 
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includes, with the bimana and quadmniana, the frog, the gi 
geon,and the earthworm ? — a division, he might add, "which, 
when details of organization are regarded, stretches farther, 
both downward and upward," than that division of the whii 
blooded animals to which the crab, the spider, the cullle-fish, 
and the dragon fly belong ; " so that, looking at one extremity, 
any one I'l as, much entitled to call the red-blooded animals 
the lowest division, as any other, looking at another a 
iiemrtj, IS to call them the highest division, of animals. 
What, It might weH be asked in reply, has the earthworm, 
witl Its red lood tu do in a question respecting the place 
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undsa Jng f tlo bimana? Or what, in t!ie parallel case, 
I ftve tl e S ctorti — the worms of Linnfeus — to do iij a 
que" on respec g the place and standing of the real 
Phcods? Tr e t is thai, according to one pijieiple of 
n,l ossification, now grown somewhat obsolete, men and earth- 
worms are equally red-blooded animals; true it is that, 
according to another principle of ginssificalion, the Placoida 
of Agassizand the cartilaginous worms of Linnteus are equally 
CliondropUrygii. The bim-ma and the ear'hwoim have their 
red blood in common , the glutmous h ig and the true Placoida 
have as cerlainly then lotfiiial cartilage in common, and 
if the fact of the red bluod of the woim lowers in no degree 
the rank of the bimina, thtn, on ihe same principle, the 
fact of the internal caicilige of ihe glutmous hag cannot 
possibly detract from the stdoding of the true Placoid In 
both cases they are creatures that entirely differ, — the earth- 
worms from the bimana, and the caililaginous norms from 
ihe Placoida; and ihe chsiihcation ivhidi tiga them together, 
whether it be that of Aristotle or that of Cuvier, cannot 
be converted inio a son of minus quantity, of force enough 
to detract from the value and standing of the bimana in 
the one case, or of the true Placoids in the other. It Is 
ill no degree derogatory to the human family that earth- 
worms possess red blood ; it is in no degree derogatory to 
Ihe true Placoids that the Suctorii possess cartilaginous 
fikeletons. 

Let the reader now mark the use which has been made, by 
Ihe author of the " Vestiges," of the name and amhoriiy of 
LinnKus. " Linnieus," he slates, " was so impressed by the 
low character of mary of this order, (the Cliondropterygii,) 
Ihat h<i actually ranked them with worms." Now, whai is the 
■ac'herof Simply that Linna;us hud no such general orde> 
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as the ChondropUrygii in his eye at all. Tlioiigli chieflj 
remarkable as a naturalist for the artificialnesa of his classifi- 
cations, his estimate of the cartilaginous fishes was remarkahle 

— though carried loo far in its extremes, and in some degree 
founded in error — for an opposite quality. It was an estimate 
formed, in the main, on a natural basis. Instead of taking 
their cartilaginous skeleton into account, he looked chiefly at 
their standing as animals; and, struck with that extent of front 
which they present, and with both their superiority on the ex- 
treme right, and their inferiority on the extreme lel\, to the 
ordinary fishes, he erected them into two separate orders, the 
one lower and the other higher than the members of the osse- 
ous line. And so far was he from regarding the true Plncoids 

— tho e Ckondroplei >)gii which to an internal skeleton of 
carldage add extennl plates, pomt^, or spines of bone — as 
tow m the si-ale, that he actually rdised them above fishes alio- 
gethf*r, by erecting them mlo an oider of reptiles, — theoider 
Amphibia Nantes Surely, if the name of Linnieus was to be 
introduced into this contiovei=y at all it ought to have been 
in connection w ith this special fact , see ng that the point to 
ue deteimined in the question undei diacuasion is simply the 
plice ^nd standmg of that \pry order which the naturalist 
rdted so hyh, — not tho place and stand nnofthe order which 
he degiadcd It so happens thit thei- le one of the Ovm- 
droptert/gii which, so far from being a true Placoid, docs n( I 

like creature, without eyes, without movable jaws, without 
vertebra! joints, without scales, always enveloped in slime, 
and greatly abhorred by our Scotch boatmen of the Moray 
Frilh, who hold that it burrows, like the grave-worm, in tho 
decaying bodies of the dead. And ihis creature, " tlie 
gli.linous hag," or, according to north-country fishermen, tho 
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" Vestiges" has (I trust inadve neatly) resorted in this coH' 
troversy. 

It I? not unmstiuctive to mdrlt how ilonly and gradual y 
the naturalists hue been gropmc! ihpir ttdj to a right ola-sifi 
cation in the ichthyic departmeat of their science, and how il 
has been that identical perception of resemhlance, having 
cartilage for ita general idta, to which the author of the 
"Vestiges" attaches so much impoi tance, that has senod 
mainiy to reldid their progress Not a fp» of the more dia- 
tinguished among their number deemed it too important a 
distinction to be regarded as merely secondary , and &o long 
as It was retained as a piimary chaiacteriatic, the fishes failed 
to nnge ihemseKes \n the natuia! older, — dissmiilai tubes 
were brought into close neighboihoiid, while tribes nearly 
allied weie nidelj aepatatcd II fiiiled, as has lieen shown, 
to influcnco LinaiEus , and though he no doubt pressed his 
peculiB! views too far when he degraded the glutinous hag 
into a worm, and elevated the Sharks and Raya into reptiles, 
It la certain!} worthy of remark, that, mthe scheme of class 
ificalion which IS now regarded as the moit natural, — that 
of Professor MuUer, modified by Piofes'sor Owen, — the 
lohthyic woims of the Swede are placed in the first and 
lowest order of fishes, — \he Deimopleri., — and the greater 
pari of his ichthvic reptilts, in the eleventh and highest, — 
ll e i tag Qsto t C V e y Ided as has been shown, to the 
de of rese Tibia ce fou ded o he aalerial of the ichthyic 
f ■ame vork and so "i " d h s fi I e ito two parallel lines. 
1 rofe ser Oken af e fi s u "□ as law tliat " the char- 

ac er st c or^an of fishes s he osseo s system," confessed 
the great difficulty which attaches to the question of skel- 
e(il " texture or substance," an3 finally gave up the distinction 
ouoded on it as obstinately irreducible to the purposes of a 
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natural classification. " The cartilaginous fishes," he anys, ' ' ap- 
pear to belong to each other, and are also usually arranged to- 
gether ; yet amongst them we find those species, such as the 
Lampreys, which obviously occupy the lowest grade of all 
fishes, while the Sharks and Rays remind us of the Reptilia." 
And so, sinking the consideration of texture altogether, he 
placed the family of the Lamprey, including the glutinous hag, 
at the bottom of ihe scale, and the Sharks and Rays at the top. 
Agassiz's system, peculiarly his own, has had the rare merit, 
as I have shown, of furnishmg a key to the history of the 
fish in its several dynasties, which no may in vain seek in 
any other. His divisions, — if, retainmg his strongly- marked 
Placoids and Ganoids, as orders stamped in the mint of nature, 
we throw his-- perhaps less obviously divibible Glenoids and Cy- 
cloids into ope order, — the Lorneou', or horn-covered, — are 
scarcely less representative of periods than those great classes 
of the vertehraia, mammals, birds, reptiles, and fishes, which 
we find not less regularly ranged in their oider of succession 
in the geologic record than in the " Animil Kingdom " of 
Cuvier, — ii shrewd corroboration, i b tl I am dis- 

posed to thi ik, of the recthude ot th t What 

seems to be the special defect of hi y t m is th t having 
erected his four orders, and then find g rt o her of 
residuary families that, on his principl f t 1 1 aracter, 
Elubbornly refused to fall into any determiuiite place, he dis- 
tributed them among the others, with reference chiefly to the 
totally distinct principle of Cuvier. Thus the Sticl.orii, soft, 
smooth, slimy-skinned fishes, that do not possess a single 
placoid character, and are not true Placoids, he has yet placed 
in his Placoid order,' influenced, apparently, by (be " per- 
ception of resemblance that has carl.ilage for its centra 
idea ; " and the eflcct has been a massing into one anomaloiu 
U 
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nnd entinjL(i group the fi he ot the tirat pei tiJ of yeolitgK, 
liiaiory with fiahts of which we do not fiLid d trace save lli 
the etisting scene of thingi iniJ of the highest fiimilms of 
their cla''s> with families that occ ip> the lowest place Cut 
«(i hve ID an age in which even the beneficlura of the wnrltl 
of iniud cannot make false steps with itnpunilv , and so, 
while Agassizs tlttee ichthjic ordeis will conlinue !o bo 
recognized bj the paleontologist as the orders of three great 
geologc periods the Suclom have alreadj been struck from 
off hia higher fi he? bj the classihcat on ol Muller and Owen 
and carried to that lowest point in the scale (indicated by 
LinniEus and Oken) which their inferior standing renders so 
obviously the natural one. Some of my readers may per- 
haps remember how finely Bacon, in his " Wisdom of the 
Ancients," interprets the old mythologic story of Prometheus, 
Prometheus, says the philosopher, had conferred inestimable 
favors on men, by moulding their forms into shape, and bring- 
ing them fire from heaven ; and jet they complained of him 
and his teachings to Jupiter. And the god, instead of cen 
suring their ingratitude, was pleased with the co npK and 
rewarded them with gifts. In putting nature to ll e q es on 
it is eminently wholesome to be doubting, cross exan n og 
complaining ; ever demanding of our masters and benefao ors 
the philosophers, that they should reign over us, not arb tia 
cily and despotically, 

" Like the old kings, with higli exacting looks, 
Sooplrcd and globed," 

but like our modern constitutional monarchs, who govern by 
law i and, further, that an appeal from their decisions on all 
suiijects within the jurisdiction of Nature should for ever 
'ie open to Iv'?.',UT'e herself. The seeming ingratitude of sue! 
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course, if the "complaints" be made in a right spiul and 
1 proper grounds, Jupiter always rewards with gifts. 
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THE PLACOID BRAIN. 



NOT NECESSARILY 



Teat special subsiance, according to whose mass and de- 
gree of development all the creatures of this world take rank 
in the scale of creation, is not bone, but brain. Were ani- 
mals to be ranged according to the solidity of their bonea, the 
class of birds would be assigned the first place ; the family 
of the Feiidce, including the tiger and lion, the second ; and 
■.he other terrestrial carnivora the third. Man and the herbiv- 
orous animals, though tolerably low in Ibe scale, would be 
in advance of at least the reptiles. Moat of these, however, 
would take precedence of the sagacious Delphinida ; the 
osseous fishes would come next in order; the true Placo ids 
would follow, succeeded by the Siiiriones ; and the Suctorti, 
i. e. Cyclostomi or Lampreys, would bring up the rear. 
There would be evidently no order here : the utter confusion 
of such an arnmgement, like that of the bits of a dissected 
map flung carelessly out of its box by a child, would of 
Itself demonstrate the inadequacy and erroneousness of 
the regulating principle. Bui how very different the appear- 
ance presented, when for sotidily of bone we substi- 
lut<! de-US lu]ii!i<'ul. of hrain ! Man takes his proper place 
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ley RANK DEPENDENT 

For tliat highp'ii order of ihe immmalia to which tne Si- 
miada: (iiionkp^=) belong, "there Tcmaini," he sajs, "a 
basis in the Delphmido', Ihe last ind smaliesi of the CPiacean 
Ir bes This aftil ition hus a spcual suppuil m the brain of 
the dolphin family, which ts disimclly allowed to be, in pro 
portion to general bulk, the greatest amonij mammalia new 
to the orang outatig and min We learn from Tiedennnn, 
that each of llie cerebral hemisphpres is composed, as in 
man and the monkey tribe, of three lobea, — an anterior, a 
middle, and a poateiior , and these hemispheres present 
much moie numeious cucumvolutions and grooves than those 
of 'iny other animal Here it might be rash to found any 
thing upon the ancient accounts of the dolphin, — its famil- 
iarity with man, and its helping him in shipwreck and various 
imrme disistcrs , a!thoui;h it is difiicult to believe thesp sto 
nes to be altogether without some BdMs in fact There is nc 
doubt, how ei ei , that the dolphin evinces a piedilection for 
human society, and charms the miiUKi bj the gambols which 
it performs bevide his vsshI" 

Here, then, the author of the " Vestiges " palpably founds 
on a large development of brim in the dolphin, and on the 
manifpslalion of a correspondingly high older of instincts, — 
and this altogether irrespective of the stiucture or compo- 
Bition of the creature's interna! skeleton The substance to 
which he looks as all important in the case is ham, not hone 
For wert he to estimate the standing of the d< Jphm, not by 
its brain, but bj its skeleton, he would ha^e to assign to it a 
place, not only not in adiinee of its breihren the mammaha 
of the sea, but e^en in the lear ot the lepnks of the sea, the 
marine tortoises, or turtles, — and scarce more than abreast 
c-f the osseous fishes, " Fishes," says Professor Owen, in his 
' Lectures on the ^'erlebra'e Animals." " have the least pn> 
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portion Df eaithv mittei m iheir bonp= , birds Ihi, nrge^t 
Ihe mammaln especiallv the attire piedaloiy species, have 
more earth, oi hauler bonps, than reptiles In eich cla'^s, 
however there are diflerences in the density ol bone among 
Its bcveral members For eximple, in the fiesh water fi'-hes 
llie bones are lighter, and rtlain more animtl matter, than 
II those which swim in the denser sea And m the dolphin, 
n mrm btoode I imi le anuml, thev differ I tile in this it 
Bpectfion those of the sea fish " Such being the fact it is 
a ifply but f >ir to inqu le of the author of the ' Vest ge^ ' 
why he should detei n ne the rank and standing of the Bel 
phiinda accoidiiig to one set of principles, and the rink md 
standing of lie Piicuids according Is -inother and entirely 
d fierent "iet If the Delphtnidm are to be pKoed high n the 
s«a!e notwithstanding ihe softness of their skeleions, s mply 
Dec^use their brains ait, large, why are the Piacoids to be 
placed low m the scale, notwithslindmg the hif,enes3 of tbeir 
brains siinplj because their skeleions are loft > It la not too 
much to demand, that on the principle which he himself re 
cognizea m> iust, he should either degrade the dolphin or ete 
\ilp the Placoid For it is iltogpther inadmissible that he 
should reason on one net of laws when the exigencies ol I is 
hypothesis require that crpaturei w th soft skeletons should 
be raised in the scale, and on anothpr and entirely dillar 
ent set when its necess ties deiiidod that thej shtuld bi dt. 
pressed 

But do the Phcoida posses': in realil) a laige deiel pmei t 
(i\ bra n> I ha^e examined the brains of almost all the com 
jion fi-h of our coast both osseous and cartilaginous, rot, 
I fear, with the skill of a Tiedemann but ail the more Intel 
ligently in consequeoce of what Tiedemann had previously 
done and written and so I can speak with some bttlp con 
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fiuence on the sub eel, so far al least as my modie 
perience, thus aciijuirecl, extends. Of all the ( 
of the .Scottish seas, the spotted or lessee dog-fish bears, iis 
proportion to its size, the largest brain ; the gray or pickeJ 
dog-fish ranks next in its degree of development ; the Kays, 
in their various species, follow after ; and the osseous fishes 
compose at least the great body of the rear ; while still 
f h b r d h I gs 1 pi 1 _ I S 
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fishernneii were engaged in hauling their nets, I have watched 
them, and have admired the caution which, with all their 
ferocity of disposition, they rarely failed lo manifest ; — how 
they kept aloof from the net, even more warily than the 
cetacea themselves, — though both dog-fish and cetacea are 
occasionally entangled ; — and how, when a few herrings were 

• ,Thc Silurian riaeoids are most odequatidy reprosented by tho 
Ceslracioa of the southern hemUpheve ; but I know not that of the 
peculiar character aud instmeCs of this interesting Placoid, — the last 
of its csoB, ^there is any thing knowr Por its form and geiiaral ap- 
Voaranoa lee iig. 49, page 177 
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jhaken loose from the meshes they at once darted iipon ihcm. 
exhibit ng for a momoDt, through the green deptlis, the pule 
gleam of their abdomens, as they turned upon their sides to 
seize the desired morsels, — a motion rendered necessary by 
Ihe position of the mouth in this family ■ and how next theii 
bj mpl h d h y f II b k h old p nd 

wdnbefeAdll b db II 

fl h thdp hfihg hibd 

hook n e ] 1 i d I d g f h J 

re i b i d 11 

Til (ibhbfihb hm mre 

f 1 In frahfwlhhdh hn 

f h la 1 p rb n 

d g h npl mp } h 1 I h 

d bs Gmyfih h flse 

hprspkfdfilttl bri b 

II 1 d y I k d f h 

h pis d h b 1 I b h 1 

h h m I scaped the swallowed book ; and I have 

f q ly I this way, no inconsiderable portion of a 

fi I g II bserved, however, he continued, that when 

f 1 I k f hungry dog-fish came up, and joined the 

I k h h d b n robbing us so coolly, and at ibeir leisure, 

d I 1 would seize the whole, — the imiled paeks 

Id b m mere heedless mob, and, rushing forward, 

I J II II w our fish entire, and be caught themselvea 

by 1 sc d be hundred. We may see something very 

I b k ng place among even the shrewder mam- 

m lia Uh pig refLises to take his food, his mistress 

n 1 > II uj-on the cat, and, quickened by the dread 

f h m al, he gobbles up his rations at once. Willi 

h p ly .iTso developnjeiit of brain, and the r.o«. 
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referring chiefly to ccrtim provisions connected witli the re- 
pd yy IPId plypkfby 
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Placoids wholly out ol view — which is not a high class? 
Nay, further, does there occur in any of the inferior sub- 
kingdoms — existing even aa a single feature — thai mosi 
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prominent, leading churaoicristic of this series of fishes, — a 

Bui is nU ihe' "cartilaginous structure" of the Placoida 
analogous to the embrj'onic state of verlebrated animals in gen- 
nraif Do not the other piacoid peculiarities to which the 
author of the " Vestiges " refers, — such as the heterooercal 
or one-sided tail, the position of the mouth on the under side 
of i!ie head, and the rudimi^nta! stale of the niaxillaries and 
interniaxillaries, — bear fiiitliei' analogies with the embryonic 
state of the higher animals ? And is not " embryonic progress 
the grand key to the theory of development ? " Let us ex- 
amine this matter. "These are the characters," says this 
ingenious writer, " which, above all, I am chiefly concerned in 
looking to ; for they are features of embryonic progress, and 
embryonic progress is the grand key to the theory of develop- 
ment." Bold assertion, certainly ; but, then, assertion is not 
argument ! The statement is not a reason for the failh that is 
in tile author of the " Vestiges," but simply an avowal of it ; 
it is simply a confession not a defence of the Lamarckian 

dd dib dd bd fi 

p pi b I g ly h q d 
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• Surth as the log-fishe9, pick^ and spotted. 
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pari of the skeleton which is homologically representalive of 
the skeletons of the higher verlebrata, from that part of it 
which is peculiar to the creature as a fish, viz. the dorsal and 
caudal rays, and the extremities of the double fins. These 
emphatically ichthyic portions of the animal may be dissi- 
pated by boiling, whereas what Linneeus would perhaps term 
its reptilian portion abides the heat without reduction. 

But is not the one-sided (ail, so characteristic of the sharks, 
and of almost all he n e 1 1 ano ds als a ch "ac er st c of 
il e yo ng silmo justbu-st from the egg ^es ass rt lly 
and so far as researcl on le s Ije t his vet extended of 
not only the sal non but of all the o 1 er osseo a fishes n 
the r feet il s ate Ti e silmo o i = esc pe fro n the egg is 
a 1 ttle m ster of ahi t tl ee q rte s of a nch n length 
V h a huge heart sha| ed bag as b Ikj <is ill he rest of ts 
body depend ng from ts abdo en I th s bag p o de I 
nature has packed pto t leuofanr folfr five 
weeks and o ^ nbou every vl ert s si llo v [ ool 
w h Is provis kn pback lung fast to e ds o e 

d J osed to be fa c ful sa e 1 at s bu den o the ron^ 
sde of Scott I sold ers of the olden esuimoedto tend 
their king in war, — 

'■ Each on his iocA, ft slender store, 
TTia forty days' provision bore, 

\m nd ha em al pa of he c eature's body traversed by 
he auda! po o of 1 e e ebral column, which com- 
mences n he s 1 no n ed etj behind the venlrals, there 
runs a h s pe od and fo lee luing five weeks in which 
does no fe d a me b us f nge or fin, which exactly 
e embi ha of he adjole a d which, existing simply aa 
an e\pa s on of 1 c sk n fixh b s no mark or riiys. In the 
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place of the true caudal fin, however, we a.i.y detect wiu 
the assistance of a lens, an internal framework with two 
well-marked lobes, and ascertain, further, (!iat this ^ail U set 
on awry, — ^^tlie effect of a sligSit upward bend in the crt iiture'a 
boilv. And when viewed in a strong light as a transparency 
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J h p d ly d 
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at immatu .'ity in the young members of one family are signa 
of inferior organization in the fully-grown members of another, 
It could eaailj be shown that ejes iind legs are detects, and 
ihat the unmo\mg 0}ster Mands higher in the scale than the 
ever-restless fish or bird The immature Tubulmta possess 
looomolue poners, wheieia in their fully developed stale they 
remain fixed to one spot in their convoluted tubes The im- 
mature Lepas IS furnished with membeis well a'lapled for 
swimming, and with which it swims fieely , as it rises towards 
maturilj , these become blighted and w eak , and, when 
fully grown, — fi\cd by its fieshy pedicle to the rock or float- 
ing log to which It attached itself in its transition state, — it 
IS no longer able to swim The immatuie Balanus is fur- 
nished with two eves in its state of mitunty these are c\- 
tngushed and it passes its peuod of full dtvelopment in 
darkness Further, it is not generally held that m the human 
famlyawhite skin is a decided mark of degradation, but 
rt her the reverse ; and yet nothing can be more certain than 
that the Negro fcetus has a white skin. Since eyes, and or- 
gans of progression, and a power of moving freely, and a 
white skin, are mere embryonic peculiarities in the Balanus 
the Lepa."^ the Tubularia, and the Negro, and yet are in them- 
selves, when found in the mature aninna!, evidences of a. 
high, not of a low standing, on what principle, I ask are we 
to infer mat the peculiarity of a heterocercal tail, embryonic 
in the saimon, is, when found in the mature Placold, an evi- 
dence, not of a high standing, but of a low ' Every true 
analogy in the case favors an exactly opposite view. In the 
helprocercal or one-sided tail, the vertebral joints gradually 
diminish, as in tl)e tails of the Saitria and Ophidia, lil! ihev 
terninat* in a point ; whereas the homocercal tail common to 
the osseous fishes exhibits no true analogy with the tails 
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of the U'gher ord^iis. Its ahrupily Icrmiaatiiig vertebral col 
umn, immensely developed posterior processes, and broadl" 
expanded osseous rays, seem !o be simply a few of the many 
marks of decline and degradation which fishes, the oldust of 
the verlebrata, exhibit in this late age of the world, and which, 
in at least the eatlier geologic periods, when they were great- 
ly younger aa a class, they did not betray. 



Fig. 48. 



pjujc^j: 



Bu k 1 



In illustration of this view, I would fain 
reader a simple experiment. Jjet him procui 
common dog-fish, (fig. 48, n,) and catling it ac 
an inch above where the caudal fin begins, let 
Bmactly for about half an hour. He will first s 



he tail of a 
s about half 
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tod thfn burst, dll ^Toun^ th>.p thinner paiK tf the tin tim 
are traversed by tli (,ii <ia\ ray, — wliollv mucoid il, as abown 
by this test, in tbe r texture, and which jield to thr boiling 
water, ns if Tormed of isinglass Thev finally d^solie, and 
drop a\n\, with the auiioundmg culiciihr integuineni , and 
then there snly remain'', as the insoluble fiamewoik of the 
wliole, the bodies ot the vertebrce, with Iheir neural and 
hcenial pnce^jses I he lai! baa now los' much of its ichthyic 
character ind has acquired instead, a considenbie degree 
of rpsemblance to thp reptilian tail, as efempi fied m tlie sau 
rians. I have introduced into the wood-cut, for the purpose 
of comparison, the tail of the ichthyosaurus, (6.) It consists, 
like the other, of a series of gradually diminishing vertebrK. 
dnd must have also supported, says Professor Owen, a 
pelling fin, placed vertically, as in the sliark, which, how- 
ever, from its perishable nature, has in every instance 
appeared in the earth, as that of the dog-fish disappears in 
;lie boiling water. It will be seen that its processes ore com 
paraliveiy smaller than those of the fish, and that the bodies 
of its verlebrffi are shorter and bulkier ; but there is at least 
a general con-espondence of the parts ; and were the tall of the 
crocodile, of which the vertebral bijdies are slender and the 
processes large, to be substituted for that of the e noli osaur here 
the correspondence would be more marked still. After thus 
developing the tail of the reptile out of that of the fish, — as the 
cauldron- bearing Irish magician of the tale developed young 
ladles out of old women, — simply by boiling, let the reader 
proceed to a second stage of the experiment, and see whether 
he riiay not be able still further to dovelope the reptilian tail so 
obtained, into that of the mammal, by hvrning. Let him spread 
it out on a piece of iron hoop, and thrust it into the fire ; 
U)d then, after exposure for sone time to a red heat haa 
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of ibe extruoidinary number ot from sixty to eighty bones, — 
1 mark — tbe author of the " Vestiges " himself being judgo 
n tbe c ir3 — rather of inferiority than the reverse. " Ele- 
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cat in « 1 ■irke n the scale," we find him saying, " Dy an 
aiimai e\cha gig a multiplicity of parts serving onu end, 
for a smaller nu nber." The skull of a cod consists of alwut 
three us I a y separate bones as that of a man, But I do 
Dot we 1 see that in this case the fact either of smplicilp in 
excess or of multvpUcUy in excess can be insisled upon in 
either direction, as a proper, basis for argument Nearly the 
same remark applies to the mamillaries as to the skull. The 
under jaw In man consists of a single bone ; that of the thorn- 
back — if we do not include the two suspending rihs^ which 
belong equally to the upper Jaw — of two bones, (the number 
in all the mammiferous quadrupeds:! that of the cod of 
four bones, and, if we include [he suspending ribs, of twelve. 
On what principle are we to hold, with one as the repre- 
sentative number of the highest type of jaw, that two in- 
dicates a lower standing than four, or four than twelve .' In 
reference to the further statement, tiiat in many of the an- 
cient fishes " traces can he observed of tho muscles bav- 
'ng been attached to the external plates, strikingly indi- 
cating their low grade as vertebrate animals," it may be 
answer enough to state, that the peculiarity in question was 
not a characteristic of the most ancient fishes, — the Placoids 
af the Silurian system, — but of some Ganoids of the suc- 
ceeding systems. The reader may remember, as a case 
in point, the example furnished by the nail-like bone of 
Asterolepis, figured in page 111, in which there exists depres- 
sions resembling that of the round ligament in the head of 
ihe quadrupedal Ihigh-bone. And as for the remark that 
the opening of tne mouth of the Placoid, " on the under side 
of the head," is indicative of a low embryonic condition. It 
might be almoj' sufficient to remark, in turn, that the 
lowes famly of flshea — that to which the supposed worms 
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of Linnaias belong — liuve the mouih no! uiiter, kit attlie 
anterior terminalioii of the head, — in ilaelf an evidence 
thai the position of the mouth at tlie extremity of the muz- 
ale, commoa to the f^'realer number of the osseous fishes, 
can he no lery high character, seeing that tlie huniblesi 
of the fi'iclorii possess it ; and that many osseous fishes, 
whose moutlis open, not on the under, but the upper side of 
the snout, as in the distorted an J 1*1 PI tessa, 

are not only in no degree suj h bo o hhors, 

and far inferior to the piacoid n b b n d ec con- 
sequence of the ari^ngement, a pre f u m kable 
stupidity The objection, howe In f a ^ 1 nore 
conclusive replj 

" This fish, to speak in the technical language of Agussiz," 
aays the Edinbuigh Reviewer, in reference to the ancient 
ichlhyohte of the Wenlock Rbale, " undoubtedly belongs lo 
the Cestraciont family of the Placoid order, — proMng to 
demonstration that the oldest known fossil fish [1845] be- 
jonga to the highest t>pe of that div sion of the veitebrata 
' may add, that the character and famih of this ancient 
specimen was delermintd by oui highest British authority m 
fossil ich*bjoiogv, Sir Philip Egerlon And it is in depre- 
ciation of Piofestor Sedgwick's slitement regarding its high 
standing that the authoi of the "'Vestiges" refers lo tha 
8uppo>ied infeiiorilj indicated bj a mouth opening, not at the 
extremitj of the muzzle, but under the head Let us, then, 
fully grant, foi the argument's sake, that th( occurrence of 
the mouth in the muzzle i? a sign of =uperiorit\, and its oc- 
?orreice under the head a maik ol great infeioiitj, and 
.hen usceitain how the fact stands with regard to the Cealia- 
eton " The Cesiracion sub-genus," says Mr James VVilbon, 
m his admirabi" trtatse on fishes, which foims the article 
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lcHTHi0LOG\ ii the " Encyclopfedia Britannicu," "has tha 
temporal aperure, llie anal fin, and rounded leelh, of 
Sqvalus Mmtelvs ; htt the mouth is tekminai, or at the kx- 
Ti!EJ>i;ry of the pointed muzzle." The accompnying 




:, {CEStracion PhiSippi.) 



r.jure, (fig, 49,) taken from a specimen of Ceslracion in the 
collection of Prolessor John Fleming, may be recorded as of 
some little inieresl, both from its direct bearing on the point 
in question, and from the circumsiance thut it represents, not 
inadequately for its size, the sole surviving species (Cestracinn 
Pkillippi) of ihe oldest vertebrate family of creation. With 
this family, so far as is yet known, ichthyic existence first be- 
gan. It does not appear that on the globe which wc inhabit 
there was ever an ocean tenanted by living creatures a1 all 
that had not its Ceslracion, — a statement which could not be 
made regarding any other vertebrate family. In Agassit's 
" Tabular View of tlie Genealogy of Fishes," the Cestracionts, 
and ihey only, sweep across the entire geologic scale. And, 
08 showr. in tho figure, the inoulh in this ancient family, instead 
of opening, as in the ordinary sharks, under the middle of the 
held, J v.x\-o e them to the suspicion of being creatures of 



Hosted hyGoogle 



178 

low and embryonic characler, opened in a broad, hotiesi look 
ing muzzle, very much resembling that of the hog. The 
mouths of the most ancient Piacoids of which we know aoy 
ihing. did not, I reiterate, open under l/ietr heads. 

But whv introduce the element of embryonic progress into 
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Egyptians wrapped up the bodies of their dead in the chrysalis 
form, so that a mummy, in their apprehension, was simply a 
human pupa, wailing (he period of its enlargement ; and the 
Greeks had but one word in their language for buttt rfly and 
the soul. But not the less true is it, notwithstanding, 'hat the 
facts of Insect transformation furnish no legitimate key to the 
Intally dislinct facts of a resuirection of the body, and of a 
ife af er death. And on what principle, then, are we to trace 
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.he origin of p«st dynasties in the <.! in^es o the Icetus f 
not tlic rise o( the future dynai-tv in the tranaformalions of 
(he caterpillar' "These [embrjonic] characters [thit of 
llic hcteioceical tail, and of the mouth oi the ordinaiy shirk 
',ype] are essentia! and import! ni ' remark", the autl oi of the 
" Vestiges," " whatever the Edinburgh Reviewer m'^y s-*^ 
to the contrary ; — they are the ohancteis which, above all 
' m h' fly d " I I t f ■ they are the features 
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Qiid fliat prolixity is thus unavoidubly eutaiicd on the ciintio- 

versialist who labors to set right wliat his antagonist has set 

g Tl p !g f m y be lively and entor- 

g h ! I k g 1 lor runs no small risk 

fhgd ddllMylh vever, solicit the for- 

b f h d f f I dj spending much time 

kml ^ dk pty the enemy, — one of 

I d sad d h m defendant in a contro- 

rsj f h — I p d 1 1 more In indicating what 

1 m 1 p p g 1 h 1 1 standing of the earlier 

b 1 Id b d ( d T h lest of brain 1 have 

I d f 1 II P h question : I would now 

I 1 f h ID ) bt med homological symmetry 

3f fTganizatitm. 
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THE PROGRESS OF DEGRADATION. 



TiiODGH all animals be fitted by nature for the life which 
their instincts teach them to pursue, naturalists have learned 
to recognize among them certain aberrant and mutilated 
forms, in which the type of the special class to which they 
belong seems distorted and degraded. They exist as the 
monster families of creation, just as among families there ap- 
pear from time to time monster individuals, — men, for in- 
stance, ■ without feel, or hands, or eyes, or with their feet, 
hands, or eyes grievously misplaced, — sheep with their fore 
legs growing out of their necks, or ducklings with their 
wings attached to their haunches. Among these degraded 
races, that of the footless serpent, which " goeth upon its 
belly," has been long noted by the theologian as a race typi- 
cal, in its condition and nature, of an order of hopelessly 
degraded beings, borne down to the dust by a clinging curse ; 
and, curiously enough, when the first comparative anatomists 
m the world give their readiest and most prominent instance 
of degradation among the denizens of the natural world, it is 
this very order of footless reptiles that they select. So far as 
the geologist yet knows, the Ophidians did not appear during 
the Secondary ages, when the monarch? of c 
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'o the r(,[)lil in dLMsun, Kit wrrc ushered upon tl & M;ena 
in the times, of the rtitmy iieposiii=, when the mammalian 
tij iiaslj had supplanted ihdl of the Iguanodon and Me^alosiu- 
rus Thtii ill omened birth took place whon the influence 
of their house was on the wane, as if to set i-uch a siaiip of 
utler hopelessness on its filien condition, as tna' &et by the 
hirth of a worthless or I'liot heir on the fortunes of a sinking 
family The degradation of the Ophidians consists m ihe 
■ibsence of limbs, — an abaence total in by much the gtvater 
nnmbei of iheir fjniilits, and represented in others, as in 
the boas and pjlhnns, bj meie aboilive hinder limbs con 
cealed in the skin, but they are thus not only monsLrs 
Ihoagh dejt,ct of pat ts, if I may so express myself, but 
also monsters through rtdundancy, as a vegetative repe- 
tition oi vertebra and ribs, to the numbti of thiee or four 
bundled, forms the special contrivance by which the want 
of these IS compensated I am also disposed to regard the 
puibon big of the venomous smkes as a mark of degra- 
dation , — It seems, judging trom analogy, to be a pio 
teclne provision of a low characlei, e\emphhed chiefly in 
the invertebrate families, — ants, centipides, and mosqui- 
tos, — spiders, wasps, and scorpions The higher carnivora 
arf, we find, furnished with uapoisoned weapons, which, 
like those of civilized man, tre sufficiently effective, simply 
from the eiicellence of iheir construction, and the power 
with which iney are wielded, for every purpose of assault 
o def(,ace It is only the squalid savages tciA degndeil 
boschmen of creation that ha\e their feeble teeth and liny 
stmga steeped in ^enom, and so made formidable Monstros- 
tty through displacement of parts constitutes yet another foim 
of degradation ; and this form, united, in some instances, to 
the other tw, we fi. d curiously exemplified in the geologif^al 
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nistfU'j jf thp fish, — 1 hi5l<n nhich, with all Hs blanks and 
missmg porUons, 1- yet better known ihan that of any olhet 
division of the veilebrata And it is, I am convinced, fLoin 
a survpy of the piogie'sa of dfgrddation in the gipal ichihjiu 
div!-,ion, — a pro^'reas recoided as " wilh d yea of iton ui 
the rock foi evei," — and not from sopi^ihciil views founded 
on the carlilaginoiisi or non cartdaginous teMuie of ihe ichlh> i 
skeleton, that the standing of the kingly holies of the earhei 
periods is to he ailequately determined. Any other mode of 
survey, si.\e the piiallel mode which takes develop men 
of brain into iccounl, eiulvts, we find, nothing hke principle, 
and lands thf inquiier in inextricable difficulties and incon- 



la all the higher non-degraded vertebrala we find a cer:aifi 
uniform type of skeleton, consisting of the head, the vertebra! 
column, and four limbs ; and these last, in the various sym- 
Ifm hi pi fid hh4,lfill 
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reptiles — a division which, according to Cuvier, " presents a 
greater diversity of forms, characters, and modes of gait, 
than any of the other two," — they occur at almost all points, 
from o| posite the second vertebra, as in the frog, to opposite 
ibn thirty-third or thirty-fourth vertebra, as in somo speciea 
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ot plesiosiurus But in all, — whether mammah, biros, Oi 
undegraded reptile'j, — they iiie so placed, that the creatures 
poasess necLi, of greiler or leas length, as an essential portiOD 
of their gpneidl tjpe The hinder limbs have also in all 

hose three divisioos of the animal kingdom their typical 
place Thej occur oppoaite, or verj neaily opposite, lie 
posterior tei iiiination of the abdominal cavity, and mark ilio 
line of scp iration between the vertebrte of the trunk (dorsal 
lumbar, and sacrah aod the ihiid and last, or caudal division 
of the column, — a division rfpresented in man by but four 
verlebiEe, and in the crocodile by about thiitj five, but which 
IS found to eiist, as I haie alieady said, in all the more per- 
fect forms The limbs, then, in all the sj mmetrjcal jnimals 
of the first three cla&^es of the vertcbnta, mark the thiee 
great diMsions of the vertebral column, — the dmsion of the 
neck., the division of the itunL, and the division of the tail 
Let us now inquite ho« the cise stinds with the fourth and 

3west class, — that of the hshes 

In those existing Placoids that rEprtsent the fishes of the 
earliest vertebrate period, the pWces of the double fins, — 
piclorals and \entrals, — which form m the ichthyc class the 
true homologues of the limbs, couespond to the places which 
these occupj in the »■} mmetrieal mimiDdls, birds, and replika 
The scapuhr bases of the fore or pectoral fins ordinarily be- 
gin opposite the twelfth or fourteenth vertebra ;• but they range, 
as in man and the mammals, In a forward direction,so that the 
fins themselves are opposite the eighth or tenth. The pelvic 
bases of the ventral tins are placed nearly opposite the base of 
the abdomen, so that, as in all the s 
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be deierraiiied, or anything with safety piedicated, theceiiical 
division is found lo occur as a series of vtrlebrEe tbey pre 
sent in this, as in the hinder portion of their bodies, the homo- 
logical symmetry of organizuiion typical of that vertebral sub 
kingdom to which they belong 

In the second great period of ichthjic e\istence, — that of 
the Old Red Sandstone, — we find the first example, in the 
class of fishes, of " monstrosity through displacement of pans,' 
and apparently also — in at lenst two generi though the evi 
dence on this head be not yet quite comjilele — of " mon 
Btrosity through defect of parts " In all the Ganoids of the 
period, with (so far as we can deleimiiic the point) onlj two 
exceptions, the scapular bases of the tore limbs aie brought 
forward from their typical place opposite the b i'jp of the cervi 
cal vertphrffi, and stuck on to the occ pital plite Thpre 
occurs, in consequence, in one great order of the ichthyic 
class, such a depai-lure from the jjmmetricil type aa would 
take place in a monster example o( the humin ftmity in 
ffhom the neck had been annihilated, and the aims stuck on 
to the hack of the heid. And in the genera Coccosteus and 

Flericklliys we find tne firs,! example of degradation through 
iefef*. In the Pterichthys the hinder limbs seem wanting, 
IB* 
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and in the Coccosteus we find no trace of the_fore limbs. Tha 
one resembles a monster of tbe human family born without 
hands, and the other a monster born without feet. Ages and 
centuries pass, and long utircclioned periods come to q close ; 
and then, after the termination of the Paleozoic period, we 
see that change taking place in the form of the ichlhyic tail, 
1,0 which I have already referred, {and to which I must refer 
at least once more,) as singularly illustrative of the progress 
flf degradation. Yet other ages and centuries pass away, 
during w lich the reptile class attains to its fullest development, 
in point of size, organization, and number; and then, after 
the times of the Cretaceous deposits have begun, we find yet 
another remarkable monstrosity of displacement introdjced 
among all the fishes of one very numerous order, «nd among 
no inconsiderable proportion of the fishes of another. Iti the 
newly- introduced Glenoids, (Acanthopterygti,) and in those 
families of the Cycloids which Cuvier erected into the order 
Malacopterygii mh-brachiati, the hinder limbs are brought 
forward, and stuck on to the base of the previously misplaced 
fore limbs. All the four limbs, by a strange monstrosity of 
displacement, are crowded into the place of the extinguished 
neck. And such, at the present day, is the prevalent type 
among fishes. Monstrosity through defect is also found to in- 
crease ; so that the snake-lrke apoda, or feet-wanting fishes, 
form a numerous order, some of whose genera are devoid, as 
in tbe common eels and the congers, of only the hinder hmbs , 
while in others, as in the genera Murrena and Synbrancbus, 
both hinder and fore limbs are wanting. In the class of fishes, 
as fishos now exist, we find many more evidences of tho mon- 
strosity which results from both the misplacement and defect 
of parts, than in the other three classes of the vertebrata united 
an i knowing their geological history belter than that of any of 
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— twisted in 

the opposite direction, as if to keep up such a balance of de- 
formity as that which the breast-hump of a hunchback forms tc 
the hump behind — is in keeping with the squi-.i eyes. The 
Jaws are strangely asymmetrical. In syrameirical fishes the 
two bones that compose the anterior half of the lower jaw are 
as perfectly correspondent in form and size as the left hand o: 
left foot is correspondent, in the human subject, to the right 
Iwnd or right foot ; but not such their character in the floun- 
der. The one is a broad, short, nearly straight bone ; the other 
is larger, narrower, and bent like a bow ; and while the one 
contains only from four to six teeth, the other contains from 
thirty to thirty-five. Scarcely in the entire ichthyic kingdom 
are there any two jaws that less resemble one another than the 
two halves of the jaw of the flounder, turbot, halibut, or plaice. 
The intermaxilhry bones are enually ill matched: the one i# 
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fiillj twice the s ze of ihe other, and contains about thrice as 
many teeth, Tiat bilateral symmetry of the skeleton which 
is so invariable a characteristic of the vertebrata, that ordinary 
observers, who have eyes for only the rare and Ihe uncom- 
mon, fail to remark it, but which a Newton could regard as so 
wonderful, and so thoroughly in harmony with the iiniforraily 
of the planetary system, has scarce any place in the asymmet- 
1 h d f h 1 d Th f I 

y ii 1 II 1 I 1 1 h h 

k hi f I 1 h 

hhpl mplfd hdfih f 

f m b h 1 O 
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one-eyed, one-legged Chelsea pensioner, who had a child, un- 
born at the time, laid to his charge, agreed to recognize hia 
relationship to the little creature, if, on its coming into the 
world, it was found lo have a green patch o*er its eye, 
and a wooden leg. And, in order to construct a hypothesia 
of progressive degradation, ihe theorist has but to take foj 
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granted ihe Irar 
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instead of recovering themselves from the blow gven to some 
remote parent of the fimily, had expended all their energies in 
twisting their mouths round to whit changed to be the under 
side on which they were I iid, ind their eves to what chanced 
to be the uppei, and that made their pectorals serve for anal, 
and dorial hns, and their anal and doraa! fins seive for pecto- 
rals But while we must recognize in nitnre certain laws of 
disturbance if I m ly so speak thioiighwhch, within certain 
hmils, tnils wh ch tit the reifult of habit oi circumstance in 
the parents aie communicated io their offipiing, we would 
err as egrcgiou-.!\ , did we take only these into account, with- 
out noting that inhnitelv stronger antagonist law of reproduc- 
tion and restont on wh ch, bj ever giiMtiling towards the 
origuitil type, presein-S the nte^ritj ot races, as the astrono- 
mer would, who, in constructing his orrery, recognized only 
that law of propulsion through which the planets speed 
through the heavens, without tak^ing into account that antag- 
onist law of gravitation which, by maintaining them in their 
orbits, insures the regularity of their movements. The law 
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It the fact of perfect adaptation in no degree invalidates tha 
ot less certain fact of diifereiice of tank, nor proves that the 
is equal to the quadruped, or the quadruped to man. And, 
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Tie prog less of tlif itlithjic tiil as n,corrffd i 
nibtory, corie'iponds iviili that of the ichthvic limbs And 
&9 in the existing stale of ihinga we find fishes that nearly 
represent, m this res peU, all the gieal geologic pei ods, — I 
saj nearly, notjvlly, for 1 am acqiiamled with co fish ddo- 
qiiately representative of the penod of the Old Eed Stnd- 
stone, — It may he well to c ist u ghnce ovei the contempot ary 
«eriea, as illustratu e of the coiisecatn e one In those PiacoiJs 
of the shark f^mlly that to a large brain unite homological 
•.jnimelry of oigani/utioii, dnd represftit the fishes of the 
hist period, we find, as I haie already shown, that ihe ver- 
libree giadually diminish in the caudal duision of the 
column, untd thej teimmate in a point, — a ciicomstance 
in which they resemble not merely the betaded reptiles, but 
alao all the higher mammifcrous quadiupeds, and eien man 
himself And it is this peLuliaiilv, stamped upon the less de- 
structible poitiona of the fnmcwnrk of the tail, — vertebral 
and processes, — nther than liie one gidtd or heteiocercal 
form of the sunounding fin, composed of but a mucoiddl 
substince, thit constitutes Its grdnd characferibtic , seeing 
tbii in somePIacoid genera, such as Sryllmm SleUar';the 
terminal portion of the fin is scaice les* laigely developed 
above than below, -md Ih^t in otheis, ns in most of the Ray 
familv, the under lobe of the fin 11 wholly "ant ng In the 
siurgeon, — one of the few Ganoids of the present time, — we 
become sensible of a peculiar modification in this heterocer- 



•f course, the remark eq iHi bear' on the 1 educed as on the toieie- 
Bated, — on lownoas of plnco w hen 1 result of degradation in races 
pe^^aining to a higher diii'iion of aiiiranlg, si on Inwness of placo 
whan a result cf the humbk standing of the dinsion to which th« 
races belong. 
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mI type of tail : ilie lower lobe is, we find, composed, aa in 
Spinas and Scy/^iwOT, of rays exclusively ; white through the 
c< utie of the upper lobe there runs an acutely ingulai patch 
of lozen^ shaped plates, like that which runs thiougb the 
(.eiitic ot the double fins of Diptertts and the Ccelacanths 
Gul while in thp shidts the gradually diminishing; veriebrse 
suiad out in bold itl ef, and form the thickest poi tiCQ of the 
ta 1, thtt which lepre'^ents them in the sturgeon (the angulai 
Dutch) IS slim and thin, — slimmer m the middle than even at 

in ihi« fish, of solid verlcbrEe, but i consequcnLC ilso of the 
extreme attenuation of the neivous cord, in its prolongation 
into the iobe of the fin Further, the iiys of the tail — 
Its peculiarly ichthyic poition, which are puiely mucoida! in 
^max, Sci/Uium, and Cestracton — have bcrome osseous n 
the sturgeon The fiali has sel and become fxed, as cement 
sets in a buldin^, or colors in. fi\i,d by a morJant And 
it IS worthy of specid.1 remaik that, conespondent with the 
peculiarly tckthytc development of tail m this hsii, we find 
ihe prevailing ichthyic displacement of the fore limbs 
Again, in the Lepidosteus, another of the true Ganoids 
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without Viomologue in the higher animals, on whic.i ihe cm* 
dal rays rest as their hases. And in hy much the largei 
proportion of these fishes all (he four limbs are slung round 
the neck ; — they at once exhibit the homocercal tail in il8 
broadest type, and displac 



Now, in tracing the geologic history of the ichthyic tail, 
we find these several steps or gradations from the helerocercal 
'.o the homocercal, represented hy periods and formatioi 
The Siluran periods may be regarded as representative of tt 
true heterocercal tail of the Pkcoida, exemplified in ^nni 
(page 172, fig. 48,) and Cestracion, (page 177, fig. 49.) The 
whole caudal portion of this latter animal, commencing im 
diately behind the ventrais, is, as becomes a true tail, si 
when compared with its trunk ; the vcrtebrse are of very 
considerable solidity ; the rays mucoidal ; and where ibe 
spinal column runs into the terminal fin, it takes such an up- 
wai'd turn aa that which the horse-jockey imparts, by iho 
process of nicking, to the tails of the hunter and the race- 
horee. And with the heterocercal tail, so true in its homolo- 
gies to the tails of the higher vertebrata, we find associated, 
as has been shown, the true homological position of the fore 
limbs. With the commencement of the Old Red Sandstone 
the ganoidal tail first presents itself; and we become sensible 
of a change in the structure of the attached fin, similar to thai 
Lxempljfied in the caudal rays of the sturgeon. As shown by 
the irrt!gular!y-aQgu!ar patch of scales which in all the true 
^'celacanihs, and almost all the Dipterians,* runs through the 
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'.r lobe of tlie fin, and terminates in a point, (see fig. 50,) 
ust have Dossdssed the gradually diminishing veTlebrte, or 

Fig. 60. 




n diminishing spina! cord, their analogue , but the rays, fairly 
set, as their state of keeping in the rocks certify, e\ist as nar- 
row oblong pHtes of solid bonp ; and their anttnoi edges an 
stiengthened by a line of os'-eou'i defences, that piss froni 
sciles inio rays And in hitmonious accompammeni with 
thi-- fairly stereotyped edition of the iththjic tail, we find, m 
ihe fishes id which i{ appears, the first instance of displace- 
ment of hnib, — thebasesof the poet oruK being iPmo\e(i from 
their original po'iition, and -ituck on to the nape of the neck 
It may be remarked, in passing, that in the tails of two gnnoid- 
al genera of this period, — the Cocuisteus and Plerirhlkys, — 
the analogies traceable lie rather in the direction of the tails 
of the Rays than in those of the Sharks ; and that one of 
these, the Coceost&us, seems, as has been already intimated, 
to have had no pectorals, while it is doubtful whether in the 
I'terichlhy-i the pectorals were not attached to the shoulder, 
instead o. the head. In the Carboniferous and Permian 
systems there occur, especially among the numerous species 
of the genus Palcnoniscits, tails of the type exemplified by Ihfl 
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internal angle of the tail of the sturgeon : iho lozenge -shaped 
scales run in acutely angular patches through their upper lobes ; 
but "iuch 13 their extreme flatne-s, as shown by the disposition 
of the enamelled co\enng, that it appears exceedmgiy doubt, 
tul whether an\ \ertebril column nn beneath, — thev aetm 
but to have co^eied greatly diminiahed prolongations of 
llie spinal cord In the base of the Secondary dntsion, 

— another long stige towards the e\islmg slate of 'hings, 

— we find, with the homocerca] lad, which now ppeara 
for ihe first time, numerous tails hke that of the i^ piaos- 
ieu%, (fig 51,) of an intermediate type, — they av vu-nt 

Fig. 51. 




conlemporarie 

dus, we find t mp h oo ails. 

And in the Ctenoids and Cycloids of (he Chalk the homo- 
cereal tiiil receives its fullest development. It finds bases foi 
Its rays In bro.id non-fiomo!ogical processes, that spread oirl 
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4 the symmetric 
Plaoids of the Silunan period, consisting of head, neck, body, tail, 
G>ra limbB aod hinder hinbs , llg J cei reienta thoHD hctcrocerual Oa 
ooids of the Old Kod Sandstone, Coal Measure?, and Ferniiun Systi 
n which the netk is c^.Unguislied, and the fore limbs i 
■cciput ; fig. c, those homocercal Ganoids of the Trias Lias, Oolite, a 
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re, that by some very distinguished compiirat.vo 
Linong ihe rest Professor Owen, the attachment, 
BO common among fishes, of the scapular arch and the fore 
limhs lo the occipital bone, is regarded, not as a displacement, 
but as a normal and primary condition of the parts. Recog- 
nizing in the scapular bones the j'ifis of the' occipital centrum, 
the anatomists of this school of course consider them, when 
found articulated to the occiput, as in their proper and origi- 
nal place, and as in a state of natural dislocation when re- 
moved, as in all the reptiles, birds, and mammals, farther 
down. We find Professor Oken borrowing support to his hy- 
pothesis from this view. The limba, he telis us, are simply 
ribs, that in the course of ages have been set free, and have 
become by development what they now ai'e. And it is un 
questionably a curious and interesting fact, that there are cer 
tain animals, such as the crocodile, in which every centrum of 
the vertebra! colum'n, and of every verUbra of the head, has 
its ribs or rib-like appendages, with the exception of the oc- 
cipital cefl(no«. And it is another equally curious fact, that 
there is another certain class of animals, such as the osseous 
horn-covered fishes, with the Sturioiiidse, Salamandroidei,and at 
least one genus among the Placoids,(the Chimasroidei,) in which 
this occipital centrum bears as its ribs the scapular bones, 
with their appendages the fore limbs. It is the centrum without 
ribs that is selected in these animals as the centrum lo which the 



Wcalden, ■whose tails spread, out inlo broad terminal processes, witli- 
out honiologue in the higher animals ; fig. d, those Acanthoptorygii 
of tho Chidk that, in addition to the noa-horaologieal processes, 
haTS both fore limhs and hinder limbs stuck round the head ; while 
lig. e rppreaenls the asymraetmal Platessa, of the same period, ivith 
ime of its eyes in th middle of its head, and the other thrust out to 
the side. 
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scapular rih should be attached. Be li remembered, how- 
ever, that while it is unquestionably the part of the compara- 
tive anatomist to determine the relations and homologies of 
those parts of which all animals are composed, and to inter, 
pret the sigiiificancy in the scale of being of the various 
modes and forms in which tliey exist, it is as unquestionably 
the part of the geologist to declare iheir history, and the 
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history as does that ■!i\a^o state «hch cerlaiti piiilosophera 
have deemed the orgmal eondilioii of Ihe h iman species, in 
thp history of civilizat m, when n id by the hghl of the Re- 
vealed Record, undei thp shidiw of those g gantic ruios of 
the Efist that date onlj a few centuries after-the Flood. It is 
found lo be a degradation first introduced during the lapse of 
an inlsrmediale age, — not the normal condition which ob- 
lained during the longcyclesof the primal one. It indicates, not 
thestarting point from which the race of creation began, but the 
stage of retrogradation beyond it at which the pilgrims who set 
out in a direction opposite to that of the goal first arrived,* 

• I would, however, cespectfully suggest, that that theory of cm- 
ebral vertebrie, on which, in this quoation, the comparative anato- 
mists pi-occed ae theic principle, and which finds as little support in 
the geolo^c record from the actual history of the fore limbs as from 
the actud history of the bones of the cranium, may be more inge- 
nious than sound. It is a shrewd [Circumstance, that the rochs refuse 
to testify in its favor. Agassiz, I find, decides against it on other 
than geological grounds ; and his conclusion is certainly rendered 
not the less worthy of careful consideraljon by the fact that, yielding 
to the force of evidence, his views on the subject underwent a th6r- 
ough change. He had first held, and then rejected it. "I have 
shared," he says, '■ with a multitude of other naturalists, the opinion 
which regards the cranium as composed of vertebra ; and I am con- 
sequently in some degree called upon to point out the motives which 
have induced me to reject it." 

" M. Oken," hj continues, " was the first to assign this signification 
» the bones of the cranium. The now doctrine he expounded was 
received in Germany with great enthusiasm by the school of the 
phEosophers of nature. The author conceived the cranium to oon- 
Mst of three vertebrfe, arui the basal occipital, the sphenoid, and the 
ethmoid, were regarded as the central parts of these cranial vertebrse. 
On these alleged bodies of vcrtebroe, the arches enveloping the cen- 
tra! parts of the nervous system v>cre raised, while on the'opposite 
ride were attached the inferior pieces, which went to form the vege- 
tative arch destined to embrace the uitestinal cnnnl and the large 
veiaels. It would be too tedious to enumerate ir. this pUce the 
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^llange5 which each Rulhor introduopd, in order to modify this mat- 
'•f so as to make it suit his own views. Some went the length of 
Riming that tho vcrtebrie of the head were as complete as those of 
the trunk ; and, by means of vaiioua dismemberments, separations, 
and combinations, all the forms of the cranium were referred to the 
verlehcEE, by admilting that the number of pieces was invariably 
fixed in every head, and that all the yertebrata, whatever might be 
their organization in other respects, had in their heads the same 
number of points of ossification. At a later period, what was erro- 
neous in this manner of regarding the subject was detected ; but 
the idea of the vertebral composition of the head was still retained. 
It was admitted as a general law, that the craninm was composed of 
three primitive vertebra, as the embryo is of three blastodermic loaf- 
lots I but that these vertebra;, like the leaflets, existed only ideally, 
and that their presence, althongh.ea'iily demonstrated in certain eases, 
couLJ only be slightly traced, and with the greatest difficult^', in 
other instances. The notion thus laid down of the virtnal existence 
of ci anial vertebrre did not encounter very great opposition ; it could 
not be denied that there was a certain general resemblonoe between 
the osseous case of the brain and the rachidian canal j the o'cipital. 
in parHcular, had all the characteristic features of a vertebra. Bill 
whenever an attempt -was made to push the analogy further, and Id 
determine rigorously the anterior vertebrfc of the cranium, the ob- 
server found himself arrested by insurmountable obstacles, and he 
waB obliged always to revert to the virtual existence. 

" In order to explain my idea ckarly, let me have recourse to an 
example. It is certain that organised bodies are sometimes endowed 
with virtual qualities, which, at a certain period of the being's life, 
dude diss >i* ion, and all our means of investigation. It is thus, that 
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preie ied the rf[)tilc, the rt-|)tile preceded the h rd, the oird 
preceded the mammifctous quddripe'^, and the mammifci oU' 
limdruppd preceded man And vet, is thcie one of theae 
Treat diMsions m which, in at least some prominent ftature, 
the present, through thia mystfrious element of dt,gracIa(ion, 
IS not inferior to the piat ' There was a time in which the 
ichlhyic form constituted the highest example ot life , but 
lit, seas during ih"! period did not smrm « th fish of the 
degraded tjpt There was in like mannei, i time when all 

U ttio moment of their origm, the eggs of all animals have auch a 
feaomblimoB to oach other, that it would bo impossible to distinguiah, 
even by the aid of the most powerful microscope, the Dvatial egg of 
a craw-fish, for example, from that of true fish. And yet who would 
deny that beiiigB in every rpapeot different ftom each other exist in 
these eggfl ? It is precisely because the difference manifests itself at 
ft later period, in proportion as the embryo develops itself, that wo 
are authorized to conclude, that, even from the earliest period, the 
eggs were diffareiit. — that each had virtual qualities proper to itself, 
slthough they could not be diaeoTcred by our senses. If, on the con- 
trary, any one should find two eggs perfectly alike, and should 
observe two beings perfectly identical issue from them, he would 
greatly err if ho aacribed to these eggs different virtual qualities. It 
is therefore necessary, in order to bo in a condition to suppose that 
virtual properties peculiar to it are concealed in an animal, that thest 
properlies should manifest themselves once, in some phase or other 
of ita development. Now, applying thia principle to the theory of 
cranial vertebrae, wo should say, that if these vertebre virtually exist 
in the adult, they must needs show theraaelvcs in reality, at a certain 
perioJ of development. If, on the contrary, they are found neither 
ir the embryo nor the adult, I am of opinion that we are entitled 
likewise to dispute their virtual existence. 

"Here, however, an objection maybe made to me. drawn from 
the physiological value of the vertebrtc, the function cf which, aa is 
well known, is, on the one hand, to furnish a solid support to the 
rouscular contractions which determine the movements of the trunk, 
and, on the other, to protect the centres of the nervous system, by 
forming a more or less solid case completely around them. The 
bodies of the lettebrte are particularly destined to the first of thas» 
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Ihe carnivora and all the herbivorous quadr. peds were repre' 
SGiited by reptiles ; but there are no such magnificent reptilea 
on the earth now as reigned over it then. There was an 
after lime, when birds seem lo have been the sole represen- 
tatives of the warm-blooded animals; but we find, from the 
prints of their feet left in saDdstone, that the tallest men 
might have 

" Walked uider their huge legs, raid peeped about-" 
Further, th wa. g h n th q d ipedal mammalg 
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moving functions of the vertebrte extend? There is some truth in 
this argument, and it would he diiKoult to refute it a priori. But it 
loses all its force the moroent that wo enter upon a detailed examin- 
ation of the bones oC the head. Thus, what would we call, accord- 
ing to this hypothesis, the principal sphenoid, the great wings of the 
sphenoid, and the ethmoid, which form the floor of the cerebral cav 
ity ! It may be said they are apophyses. But the apophyses pro- 
tect the nervous centres only on the side and above. It may bo 
said that thoy are the bodies of the vortebrE. But ttiey are formed 
without the concurrence of the dorsal cord ; they cannot, therefore, 
he the bodies of the vertebrte. It must therefore be allowed, that 
these bones at least do not enter into the vertebral type ; that they 
arc in some measure peculiar. And if this he the case with them, 
why may not the other protective plates be equally independent of 
the vertebral type ; the more so, because the relations of the fron- 
tals and parietals vary so much, that it would be almost impossibiB 
to assign to them a constant place i " 
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two great classes, — ihal of the " elect angels, and of an- 
gelf that kept iif:it their first estate." 
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EVIDENCE or THE SILURIAN MOLLUSCS -- OF THE 
FOSSIL FLORA. 



ANCIENT TREE, 



After dwelling at such length on the earlier fishes, it may 
seem scarce necessary to advert to thtir lower contemporairiea 
the mollusca, — th g d m gd m 

which Cuvier plac d d sc d h 
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possessed of great freedom of motion ; they can walk, swim, 
»nd *iize their prey; they hav what even f>e lowest fishes 
18 
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nuch as } 1 I — 1 ain enclosed in a carli.agi. 
nous ca h h d d f f ctly formed orgaijs of sight; 
they po 1 f d no other mollusc, — organs 
of heari g d S i ^ clivity they prove more than 
matches f I II ft h nany of svhich they overmas- 
ter and d W h h h ghest class there contrasts an 
pxueedi ly I 11 1 at the bottom of the scale, 
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cooslitu C Jif/ I I ile his iia^/A and last, the Cir- 
rhopode b hdrawn from the molluscs alto- 
gether, d pi d d ff division of the animal king- 
dom. A d 1 1 1 IB chiopods, are creatures that, 
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far from land, in the upper strata of the sea above them. Even 
inUe^eos that surround oiirown island, theBrachiopodousmol- 
lusca — terebratiila and craaia — have been fougd, ever since 
deep-sea dredging became common, to be not very rare shells ; 
and in the Mediterranean, where they are less rare still, 
fl f A g 1 p hi hly i 
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or importance, whe eas was no .o pec harly t ^ ' 
Cephalopods, for these e find oduced in still greater num- 
bers during the Liusc and Ool c periods. Tn 1848, when 
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P ofossor Edward Forbes edited the Palffiontological map of 
Brliain and Ireland, which forms one of the very admirable 
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immhers of the low, but the slnnding of the high. A couiilry 
may be distinctively a country of flocks ana herds, or a country 
of the carnivorous mammalia or like New South Wales or 
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flniinal lile reached quile as high on the evening of the si\ih 
daj of creation, when the human familv was re&lncted to a 
single pair, ns it dues now, when our statist'' reckon up hv 
miUicms the inhuh tanta of the gredter capitals of the world , 
and the special pleader who, in asserting the contiary, wovild 
insist on determining the point, not by the rank of the men 
of Eden, but by the number of minnows or sticklebacks that 
swarmed in its rivers, might be perhaps deemed ingenious in 
his expedieiitb, but ceitamly not very judicious in the use ot 
them It IS worthy of iemark,howevi r,thattheBrachiopo(k 
of those Palieozoic periods in which the group occupied such 
iarge "Jpace in creation, consisted of greatly larger and moit 
miportant animih than any which it contains m the piesent 
day !t hds yielded to what geological history shows to be 
the common fate, and sunk into a stale of degradation and 

The geological history of the vegetable, like that of the 
animal kingdom, has been pressed into the service of the 
dmiupment hypothesis , and cerlainlj their respectne 
couraes, both in actual arrangement and in then relation to 
human knowledge, seem wondei fully alike It is not much 
more than twenty jeais since it was held that no exogenous 
plan* existed dunng the Carboniferous period The frt,r[uent 
occurrtnte of Coiiiferfe in the Sei^ondarj dtposiis had been 
conclusively determined from numeious specimens , hut, 
founding on what seemed a large amount ol negative evi- 
dence, It was concluded that, previous to the Liasic age, 
nature had failed to achieve a tree, and that the uch vege- 
tation of the Coal Measures had been ev.'liisiv cly composed 
of magnifioont im mat unties of the vegbtable kinffdom, — 
of gigantic ferns and club mosaes, ih t atlaintd to the ai/e of 
forest tries, and of thickets of the swamp loving hoiseiiil 
18* 
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family uf plants tliiL well nigh rLvcillt,i] u he ght i:.c 
ests of ma&ts whici darken ihe r 
cjtiea Sucli was the view promulgated by M. Adolpho 
Erongniait, and it maybe weil to remark that, so far as the 
evidence oa which it was based was positive, the view was 
sound. It is a fact, that inferior orders of plants were de- 
veloped in those ages in a style which, in their present state 
of degradation, they never exemplify : they look their place, 
not, as now, among the pigmies and abortions of creation, but 
among its tallest and goodliest productions, ll is, iiowcver, 
not a fact that they were the highest vegetable forms of their 
lime. True exogejous trees also existed in great numbers 
and of vast size. In various localities in ihe coal fields 
of both England and Scotland, — such as Lennet Braes and 
Allan Bank in Berwickshire, High-Heworlh, Fellon, Gales- 
head, and Wideopen near Newcastle-upoQ-Tyiie, and in 
quarries to the west of the city of Durham, — the most 
abundant fossils of the system are its true woods. In the 
quarry of Craigleith, near Edinburgh, three huge trunks have 
been laid open during the last twenty years, within the space 
of about a hundced and fifty yards, and two equally massy 
trunks, within half that space, in the neighboring quarry of 
Granlon, all low in the Coal Measures. They lie diagonally 
athwart the strata, — at an angle of about thirty, — with the 
nethei and weightier portion of their boles below, like snags, 
in the Mississippi ; and we infer, from their general direclion, 
ihat the stream to which they reclined must have flowed from 
nearly north-cast to south-west. The current was probably 
that of a noble river, which reflected on its broad bosom the 
shadow of many a stately tree. With the exception of one 
of the Gnnton specimens, which still retains its strong-kneed 
Toots, the ate all mste portions of trees, rounded at both 
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ends as if by attrition or decay ; and yet otse of these por- 
tions meisures about six feet in diameter by sUiy-oae feet in 
length another four feet in diameter by seventy feet in 
length; and the otheis, i-f various thickness, but all bulky 
enough t3 equal the masts of large vessels, range in length 
from thirty-six to forty-seven feei. It seems strange to one who 
derives his supply of domestic fuel from the Dalkeith and 
Falkirk coal-fields, that the Carboniferous flora could ever have 
been described as devoid of tiees I can scirce tike up a piece 
of coal from besdt, my study fire, without delecting in it frag- 
ments of carboni7ed wood, which almost ihvays exhibit the 
characteiisiic longitudinal fibres, and not unftequentlv the 
medulliry raja Even the trip rocks of the district enclose, 
in some instances, their masses of lignite, which present in 
iheir traniverse sections, when cut b\ the hpidary, the net- 
like reticulations, of the conifersp The fosMi botanist, who 
demoted h m--elf chiefiy to the study of mitioscopie structure, 
would ha*e to dec de fiom the facts ol the cise, not that 
tiees weie dbsent duimg the Caibon teious period, but that, 
in consequence" of their haiing been present in amizing 
numbers, their rLmains had cottred more palpably and e\ten 
Bively inio the composition of coil tlian those of any other 
vegetable * &0 fir as is yet known, the^ all belonged to ihe 



• It is stated hy Mr. Witham, that, '■ except in a, few instances, he 
hsd inefFectn ally tried, with the aid of the raiorosoope, to ohtahi some 
inught into tlie structure of coal. Owing," lie adds, " to its firoal 
opaeit;-, which is probably due to mechanical presaure, the aotion nf 
cliemical affinity, and the percolation of acidulous waters, all traces 
of organization appear lo have been obliterated." I have heard Ih" 
late Mr. Sanderson, who prepared for Mr. Witham most of the speci- 
mens iigured in his ■vvell-known work on the " Internal Structure o) 
FoB'il Vegetables," and from whom the materials of his statement on 
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pines. The huge trees of Craigleith and Granton were of the 

former trt.lie, and approximate more nearly to AlHngia exeelsa. 
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in the Bolanie Garden, Edinburgh. 



this point seem to have been derived, make a similar reiuark. It was 
rare, te SMd, to find a bit of coal that exhibited the organic atnio- 
ture. The case, however, is far otherwise ; and the ingenious me- 
chanic and his employer were misled, eimply hy the circumstancs, 
that it is rare to find pieces of coal which exhibit the Jjgneoua fibre, 
existing in a state of keeping solid enough to stand the grinding of 
the lapidary's wheel. The lignite usually occura in thin layers of a 
substance resembling soft charcoal, at which, from the loose adhesion 
of the fibres, the cod splits at a stroke ; and »a it cannot be prepared 
is a transparency, it is best examined by a Stanhope lens. It will 
tfl found, tried in this manner, that so fat is vegetable fibre from 
being of rare oceurrenoo in ooal, — ■ our Scotch coal at leaat, — that 
almoa* every cubic inch ( intains its hundreds, nay, its thousands, of 
eeUs 
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no support from the simple fact, that while a high terrestrial 
vegetation grows upon dry land, only algce grow in the sea ; 
and even did the Old Red Sandstone and Silurian systems fur- 
nish, as their vegetable organisms, fucoida exclusively, the 
evidence would amo'ant to no more than simply this, that the 
land of the PalcEozoic periods produced plants of the land, and 
the sea of the Paleozoic periods produced plants of the sea 

In the Upper Old Eed Sandstone, — the formation of the 
HoloptyeMus and the Slagonolepis, — the only vegetable re- 
Tiains which I have yet seen are of a character so exceedingly 
obscure and doubtful, that all I could venture to premise re- 
garding them is, that they seem to he the fragments of sorely 
comminuted fucoids. In the formation of the Middle Old 
Red, — that of the Cephalaspis and the gigantic lobster of Car- 
ijyl ^ h abl d 
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1 e for of c r uUr flat patcl es co posed each of n mer 
OQs 9 nailer con guous c re Inr p eces s il oge her no unl ko 
what n ght be expecte 1 to esul f o a comp esspd oerry 
such as tie bi ible or nsp In le Lower Uld Red — 
ll e for I I on of he Coccos eus and C/ e rac nil l. — lie re 
m<i s of fuco ds are mo e uiierous st II Th re are g ay 
ilaly btda a no g he roci s of "^iv ty hit o ve tl e r fisa le 
character manly to tier !iije-s of ca bon zed iced Tid 
among the ock of S ndy Bay nei TI urso says Mr 
D ck the da k n press o of lart,e fuc ds a e so nu ner 
ous tl at t! ej re i nd o e of the otecla ed b u^hs and less 
b Iky p ne tru ka hat I e kpp n our mo ps A port onot 
a e from the la t local tv wl cl I ow e to Mr D ck mei= 
ures three inches jn diameter , but the ill i^ompacted cellular 
tissue of the alg^ is but indifferently suited for preservation ; 
and so it exists as a mere coaly film, scarcely half a line in 
thickness. 

The most considerable collection of the Lower Old Red 
fucoids which 1 have yet seen is tliat of the Rev. Charles 
Cloustoii of Sandsvick, in Orkney, — a skilful cultivalor of 
geological science, who has specially directed his palieontol- 
ogicnl inquiries on the vegetable remains of the flagstones of 
his disiilct, as the department in which most remained to be 
done ; but his UHmcrous specimens only serve to show what 
a poverty-stricken flora that of the ocean of the Lower (31d 
RtJ Sandstone must have been, I could detect a o o- tl em 
but two species of plants; — the one an pe fectl p e 
served vegetable, more nearly resembli ^ a lb osi than 
eught e.se whi:.h I have seen, but which b< o ts surface 
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instead of tlit; well mjrkti] sl ilea of the Lycopodia ftp, irreg 
uiar TOWS of tubercles, that, whpti elongated in tne prohle, 
assoraetimes ha pptus, might be mistaken foi minute, ill de- 
fined leaves, the othei, a smooth btemmed fucoit!, existing 
on the stone in most cises as a meie film, in which, however, 
thicklj-se[ longitudinal fibres are ocrasionally trtceable, and 
which may he always di^^tinguished from the othpr fc^ its 
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the stately aruucarians of the Coal Measures, in a style which 
cannot fall to delight the heart of every assertor of t!ie de- 
velopment hypothesis, I present them to the reader from Mr, 
Dick's specimen, in a figure (fig. 54) which, however 
slight its interest, has at least the merit of being true. 
The stone e.thibits specimens of the two species of Mr. 
Olouston'a collection, — the sharp-edged, fioely-striaterf 
weed, a, and that roughened by tubercles, b ; which, besidea 
the distinctive character manifested on its surface, dif- 
fers from the other in rapidly losing breath with every 
branch which it throws off, and in consequence, runs soou 
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to a point. The cul on the opposite page (fig. 55) repre 
Bents not inadequalely the cortical peculiarities of the iwc 
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■ SaioolJi-slemmed species. b. Tuberci^ ipeciea. 

(Natural Eize.) 

species when best preserved. Tlie surface of the tuherckd one 
will perhaps remind the Algologist of the knobbed surface of 
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yet know), of every other vegpiiblp form , and such Ji new 
sbundance in some localities, thit they render tht argilla- 
ceous rocks in which the\ he diffused, capable of bu ly fiitd 
as an alum slate, and exist la others <is seams of a compact 
anthracite, occisiunallv used aa fuel They also occur in 
those districts of Wiles m which the place and sequence 
of the various Silurian formations were first determined, 
though apparently in a slate of keeping from which little can 
be premised regarding their original forms Sir Roderick 
Murchison sums up his notice of the vegetable remams of the 
system in the province whence it denies its name, by elating 
ihat he hid submitted his specimens to " Mv Robert Browp 
and Pr GreviUe, and that neither of these eminent botanisia 
were able to say much more regarding them than that they 
werp fucoiil like bodies" 

Such iiiF the vegetable organisms of the Old Red< Sand 
stone jnd Silurian syslpms (hey are the remains of ihi- 
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flUc ent H e phnts of ancietit marine deposits and, as such, 
lend qu e a 1 tie support to the developmen hypothesis as 
Ihe rece t algs of our existing seas. The case, staled in its 
n ost favor'ible form, amounts simply to this, — that at certain 
early periods — represented by the Upper and Lower Silu- 
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in the Soulherti Pacific The floating shrub or tiee at ■ 
great distance from land is of rare occurrence m e\eii the 
present scene of things, though the breadth of land be gieal, 
and trees numerous ; and in the tinnes of the Silurian and Old 
Red Sandstone systemb, when the breadth of land was ap- 
parently not great, and trees and shrubs, in consequence, not 
numerous, it must have been of raier occurrence still We 
learn, however, from Sir Chailes Ljell, that in the " Ham 1- 
ton group of the United Slates, — a series of beda that co*- 
responds in many of its fossla«ith the Ludlow rocks of 
England, — plants allied to the L^idodendra of the Carbonif- 
erous type are abundant ; and that in the lower Devonian 
Strata of New York the same plants occur associated with 
ferns." And I am able to demonstrate, from an interesting 
fossil at present before me, that there existed in the period 
of the Lower Old Red Sandstone vegetable forms of a class 
greatly higher than either Lepidodeadra or ferns. 

In my little work on the Old Red Sandstone, 1 have referred 
to an apparent lignite of the Lower Old Red of Cromarty, 
which presented, when viewed by the microscope, marks of 
:he internal fibre. The surface, when under the glass, re- 
sembled, 1 said, a bundle of horse-hairs lying stretched in par- 
allel lines : and in this specimen alone, it was added, had I 
found aught in the Lower Old Red Sandstone approaching to 
proof of the existence of dry land About four jears ago I had 
litis lignite put stringently to (he question b> Mi Sanderson, 
and deeply interesting was the lesult I must first mention, 
however, that there cannot rest the =hadow of a doubt regard- 
ing the place of the organism in the geologic scale It is une- 
quivocally a fossil of the Lower Old Red Sindatont I found II 
partially embedded, with many other noduks hilf disinterred 
oy the sou, i'l an ici.ihyuliiic deoosit i li \\ hundred lards ic 
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ihe easl of the Ifwn ol (.lomailj Mhicli occurs more Ihan 
four hundred feet over (he ( leat Conglomerate Use of llie 
system. A nodule thai lay imiiiedialelv lieside it coniained a 
well-preserved specimen of ihp ( oceuslan Decipiens ; and in 
ihe nodule in which the lignit it Hf i contained, (fig. 57,) 




^ # 



{One third yiat. sine, linear.) 

(he practised eye may detect a scattered group of scales of 
Diplacanthus, a scarce less characteristic organism of the tower 
formation. And what, asks the reader, is the character of 
this very ancient vegetable, — the most ancient, by three 
whole formations, that has presented its internal structure 
tc the microscope ? Is it as low in the scale of development 
Bs in the geological scale .' Does this venerable Adam of the 
■fnresi appear, li>(e the Adam of the infidel, as a squalid, in- 
formed savage, with a rugged shaggy nature, which it would 
require the suggestive necessities of many ages painfjUy to 
iick int(> civilization I Or does it appear rather like the Adam 
19* 
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of the poet and the iheolosian, independent, in its instaiita* 
neously-deiived perfection, of all nfter development? 



[s its tissue vascular or cellular, or, like thut of some of the 
cryptogamia, interniediate .' Or what, in fine, is the nature 
and bearing of its mute but emphatic teslimony, on that doc- 
trine of progressive development of late so strangely resua 
cJlated ? 

In the first place, then, this ancient fossil is a true wood, — 
a Dicotyledonous' or Polycolyledonous Gyinnosperm, thai, like 
'he pines and larches of our esisiing forests, bore naked seeds, 
which, in their state of germination, developed either double 
lobes to shelter the embryo within, or shot out a fringe of ver- 
ticillate spikes, which performed the same protective func- 
tions, and that, as il increased in bulk year after year, received 
its accessions of growth in outside layers. In the transverse 
section the cells bear the reticulated appearance which distin- 
guish the coniferte, (fig. 58, a. ;) the lignite had been exposed 
in its bed to a considerable degree of pressure ; and so the open- 
ings somewhal resemble the meshes of a net that has been 
Jrawn a little awry ; but no general obliteration of their origi- 
nal character has taken place, save in minute patches, where 
they have been injured by compression or the bituminiting 
process. All the tubes indicated by the openings are, as in re- 
cent coniferjG, of nearly the same size; and though, as in 
many of the more ancient lignites, there are no i d cat o = of 
annual rings, the direciion of ihe medullary rays s d s nc ly 
tra^-iable. The longitudinal sections are rather less d si nci 
than the transverse one ; in the section parallel to the ra 
iius of the Btei or bole the circulai disks of tl e con lerw 
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b. Longitudinal seUio {pa aliei to radivs, or medullary rays.) 

e. Longitudmal se I oi (la ijei iol or parallel to the bark.) 

(Mig forty diameters.) 

were at first not at !I dpleclc 1 ind, as since shown by a 
very fine microscope, they appear simply as double and triple 
lines of undefined dots, (i,) that somewhat resemble the stip- 
pled markings of the miniature painter; nor are the opeo- 
ings of the medullary rays frequent in the langental section 
[i. e. that parallel to the bark,} (c ;) but nolhmg can be better 
defined than the peculiar arrangement of the woody fibre, 
^nd the longitudinal form of the cells. Such is the character 
of this, the mnit ancient of lignites yet found, (hot yields to 
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the microscope the peculiarilie's of its original struclu.e. We 
find in it an unfUfieti Adam, — not a half-developed savage.* 
The olive leaf which the dove brought to Noah established 
at least three important facts, and indicated a few more. 
[l showed most conclusively thai .ihere was dry land, thaf 
there were olive trees, and ibal the climate of the sur- 
roimding region, whatever change it might have undergon'', 
*as slill favorable to the development of vegetable life. 
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And, further, it might be very safely inferrei! fiom il, that if 
olive trees had survived, other trees und plants must have 
survived also; and that the dark muddy prominences round 
which the ebbing Currents were fast SMecping lo ioivei levels, 
would suon present, as in antediluvian times, their coverings of 
cheerful green. The olive leaf spoke not of merely a partial, 
but of a general vegetation. Now, the coniferous lignite of 
ihe Lower Old Red Sandstone we find charged, like the olive 
leaf, with a various and singularly interesting evidence. It is 
something to know, that in the limes of the Coccosteus and 
Asterolepis there existed dry land, and that that land wore, as 
al after periods, its soft, gay mantle of green. It is some- 
thing also to know, tliat the verdant lint was not owing to a 
profuse development of the mere immaturities of the vege- 
table kingdom, — crisp, slow-growing lichens, or watery spore- 
propagated fungi that shoot up to their full size in a night, — 
nor even to an abundance of the more highly organized fam- 
ilies of the liverworts and the mosses. These may have 
abounded then, as now ; though we have not a shadow of 
evidence thai they did. But while we have no proof what- 
ever of their existence, we have conclusivt proof that there 
existed orders and families of a rank far above them. On 
the dry land of ibe Lower Old Red Sandstone, on which, 
.according to the theory of Adolphe Brogniarl, nothing higher 
than a lichen or a moss could have been expected, the ship- 
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Viewed simply in its. picturesque aspect, this olive leaf ot 
ihe Old Red seems not at all devoid of poetry- We "aii 
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the thinly scattered islands of the New Red Sandstone, and 
pick up in our course a large floating leaf, veined like ibat of 
a cabbage, which not a little puzzles the botanists of the ex 
pedition. And now we near the vast Carbonirerous continent 
and see along the undulating outline, between us and the sity 
the strange forms of a vegetation, compared with which that 
of every previously seen land seems stunted and poor. We 
speed day after day along endless forests, in which gigantic 
club-mosses wave in air a hundred feet over head, and skirt 
interminable marshes, in which thickets of reeds overtop the 
mast-head. And, whore mighty rivers come rolling to the ^ 
Bca, we mark, through the long-retiring vistas which they open 
into the interior, the higher grounds of the country covered 
with coniferous trees, and see doddered trunks of vast size, 
I k ho f n nd C a gleilh, reclining under the banks 
n d I m ddj h h heir decaying fops turned adowD 

h Alii furthermost promontory of this 

' e om p b we see the shells of the Mouo- 



Hosted hyGoogle 





ANCIKNT CONlFKn. 2SI 


rain Lin gl 


h 


1 fur.hei shuie, aui 


the grec d p h 


d 


k I 1 h ed by the flush of 


inoLimer bl 1 


d h 


b dd f rewell to the land 


forever, — f h 


1 


f b he years ago woulc* 


have adv d — 


1 ! 


1 m ured ocean of th< 


Old. Rei h 


1 


68 of animal life. 


Not a s 1 p 1 


f 1 d 


m re d 1 e geologic charts 


exhibit ! h 


11 


d The zones of the 


Silurian d C b 




d 1 of the Old Red ; 


and, dark y g I 


y 


b 1 k of cloud ranged 


along th 1 


1 


g! hat never dissipates 


setties (1 P h 


d p 


y like that of the old 


fabulous 


ffi 


g terminates on the 


s a a h kd k 


ss b 


d 1 h h lies no shore and 


h e da 1{,1 


A d 


I middle of this vast 


■> J h 1 


1 


f h OH Red leans against 


lehs f 1 


SI 


I 1 succeeded in dis- 


cover ng 1 ry 


1 d 


bef —a shrub-bearing 


la d m 1 1 [ 


^ fg 


b h h 11 that at least look 


green h d 


Tl 


p 1 s of floating sea- 


eed u h 


a by 


1 1 11 around it ; and on 


onp prije y 1 dl 


d 


I 1 ugh our glasses a 


coeh,a g 






n c ly 


1 




by llie e g 


1 h d 


1 p hypothesis. A true 


wood al h bas 


h Old K d d , or a true Placoid 


in the L t 


B ! 


y d biy beneath the base 


of ihe I, 1 


J 


rd misplacements 


for the p p 


F h L 


m k nd who that has 


waiclied 1 ] g 


1 d 


y f last twenty years, 


and seen h pi 


r h 


1 h hj 1 e transferred froir. 


the Curb 


h c 


b m. and that of the 



Hosted hyGoogle 



gh h 



; from the Lias to tlie Lo«'er Ue 
i to say that fossil wood may nol 



hgh 



I kdim — 1 Ik liihp dd 

1 pi 1 Ireplp ddhbJl Ibd 
1 ddhm f qdp(] dlqdm 

dh h mf qlpldlqd 

p ddraPA II ITIy j dd g 

that Geology furnishes evidence of such a succession of ex- 
istences; and the arrangemeiil seems at once a very won- 
derful and very heautiful one. Of that great and imposing 
procession of being of which this world has been the scene, 
the programme has been admirably marshalled. But the 
order of the arrangement in no degree justifies the inference 
based upon it by the Lamarckian, The fact that fishes and 
reptiles were created on an earlier day than the beasts of the 
field and the human family, gives no ground whatever for 
(be belief that '"the peopling of the earth was one of a 
natural kind, requiring lime," or that the reptiles and fishes 
have been not only the predecessors, but also the progenitors 
of the beasts and of man. The geological phenomena, 
even had the author of the " Vestiges " been consulted 
in their arrangement, and permitted to determine their se- 
quence, would yet have failed to furnish, not merely an 
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til e slightest preaimption in its favor. In making good th* 
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monkey, hard-wrought and ill-fed, and wllhal but indiifer- 
enlly suited originally for braving the rigors of a keen "lortli- 
ern climate, lay down and died, and his sorrowing master 
covered up the remains. Not many years after, the mutilated 
corpse of a poor shipwrecked sailor was thrown up, during a 
night-storm, on the neighboring beach : it was a mere frag- 
ment of the human frame, — a mouldering unsightly mass, de- 
composing in the sun ; and a humane herd-boy, scooping out a 
shallow grave for it, immedialely over that of the monkey, 
buried it up. Last of all, a farmer, bent on agricultural im- 
pi-ovement, furrowed the flat meadow lo the depth of somt 
six or eight feet, by a broad ditch, that laid open its organic 
contents from top to bottom. And then a philosopher of the 
school of Maillel and Lamarck, chancing to come that way, 
siepptd aside to examine the phenomena, and square them 
with his theory. 

First, along the bottom of the deep ditch he detects raaritte 
organisms of a low order, and generally of a small size 
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ThoR ite dirk indw net markings traversing the grt-y si.', 
whicl] hf correrti\ enough regards as the remains of fucoida 
an<] blent nilh these, he finds the stony cells of flustra, the 
calcareous spindles of the sea-pen, the spines of echinus, 
and the thin gnnuhr plates of the Crustacea. Layers of mus- 
eel and pecli n shells come next, mised up with the shells of 
buccmiim, nalica and trochus. Over the shells there occui 
dcfenfue spmes of the dog-fish, hlent with the hutlon-Uke, 
lhorn«et bouclesof the ray. And the minute ske'einris of her- 
rings with the vertebral and cerebral bones o( coa, rest over 
these in tin n He finds, also, well-preserved bits of reed, and 
a fragment of pme Higher up, the well-marked bones of 
the frog occur, ind the minute skeleton of a newt ; higher 
still, the bones of birdi of the diver family ; higher still, the 
slvelelon of a porpoise; and still higher, he discovers that of a 
mcnkey resting amid the decayed boles and branches of dicot- 
yledonous plants and trees He puisues his search, vastly 
delighted to find his doctrine of progreasne deselopmenl so 
bpautifully dlustrated , and last of all he detects, onlj a few 
inches from the surface, the broken remaini of the poor ^^llor 
And having thus collected hi^ ficts, he sets himself to collate 
them with his hypothesis To hold thai the zoophytes had 
been created zoophytes, the molluscs molluscs, the fishes 
fishes, the reptiles reptiles, or the man a man, iiould be, ac- 
cording to our philosopher, alike derogatory to the Divine wis- 
dom and to the acumen and \igor of the human intellect 
It ttould be " dulressmg to htm to he rompcUed to piHvre the 
power of God, as put forth iii any othet mannei than in thote 
tloto, mystentrus, univeisal laws, whicli hate j>o plainly an 
eternilii to work in , " nor, with so large an amount of evi- 
lence before himaa ihat wh ( li ihp dit h luinishps — evidence 
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ciincliisive lO the effect ihatcrealioa is but development, — does 
he find it necessary cither fo cramp his faculties or outrage his 
taste, by a weak yielding to the requirements of any f>iich beliet 
Meanwhile the farmer, — a pHin, observant, elderly man, 
3omes up, and he and the philosopher enter into converoa- 
lion. "I have been reading the history of crtation m the 
side of your deep ditch," sdys the pbdosopber, " and find the 
record really very complete Look theie, ' he adds, pomt n^,' 
lo the un fossil iferous strip that rnns along the bottom of the 
bank " there, life, both vegetable and animal, firit began 
it bej^au, struck by electricity out of albumen, as i con 
geries of minute globe-shaped atoms, — each a hollow 
sphere within a sphere, as in the well-known Chinese puz- 
zle ; and from these living atoms were all the higher forms 
progressively developed. The ditch, of course, exhibits nf,ne 
of the atoms with which being first commenced ; for the 
atoms don't keep ; — we merely see their place indicated by 
that unfossiliferouB band at the bottom ; but we may detect 
immediately over il almost the first organisms into which — 
parting thus early into the two great branches of organic be- 
ing — they were developed. There are the fucoids, first-born 
among vegetables, — and there the zoophytes, well nigh the 
lowest of the animal forms. The fucoids are marine plants ; 
for, according lo Okon, ' all life is from the sea, — none from 
the continent ;' but there, a few feet higher, we may see the 
remains of reeds and flags, — semi-aqueous, semi-aerial plants 
of the comparalively low moiiocotyledonous order into whici 
ihe fucoids were developed ; higher still we detect fragments 
of pines, and, I think, juniper, — trees and shrubs of the land 
of an intermediate order, into which the reeds and flags were 
developed in turn; and in that peaty layer Immediately be- 
neath the vegetable mould, there occur boughs and irunka 
20* 
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of blacKenea oak,~a noble tree of the dicofyledonout 
division, — the highest to which vegetation in its upward courst 
has yet attained. Nor is the progress of the other great branch 
of organized being — that of the animal kingdom — less dis 
linctly Iraceable. The zoophytes became Crustacea and mol- 
luscs, — the Crustacea and molluscs, dog-fishes and herrings, 
— the dog-fish, a low placoid, shot up chiefly into turbot, cod, 
and ling ; but the smaller osseous fish was gradually convert- 
ed into a batrachinn repiile ; in short, the herring became a 
frog, — ao animal that still testifies to its ichlhyologica! 
origin, by commencing life as a fish. Gradually, in the 
course of years, the reptile, expanding in size and improving 
in faculty, passed into a warm-blooded porpoise ; the porpoise 
at length, tiring of the water as he began to know better, 
quitted it altogether, and became a monkey, and the monkey 
by slow degrees improved into man, — yes, into man, my 
friend, who has still a tendency, especially when just shooting 
up to his full stature, and studying the ' Vestiges,' to resume 
the monkey. Such, Sir, is the true history of creation, as 
clearly recorded in the section of earth, moss, and silt, which 
you have so opportunely laid bare. Where that ditch now 
opens, the generations of the man atop lived, died, and we.'^e 
developed. There flourished and decayed his great-great- 
gre at- great- grand father the sea-pen, — his great- great- great- 
grandfathsr the mussel, — his great- great -grand father the her- 
ring, — his great-grandfather the frog, — his grandfather the 
porpoise, — and his father the monkey. And Ihere also lived, 
died, and were developed, the generations of the oak, from (hi; 
kelp-weed and tangle to the reed and the flag, and from the 
reed and the flag, to the pine, the juniper, the hazel, and iho 
birch." 

' Master," replies the farmer, " I see you are a schofar 
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I now cut clover and rye-grass, and have gathered periwinkles 
where I now see snails. But it is clean against experience, ts 
my poor oM neighbor the weaver used to say, — against mp 
experience. Master, — that it was the kelp-weed that beciime 
the rye-grass, or that the periwinkles freshened Into snails. 
The kelp-weed and periwinkles belong to those plants and 
animals of the sea that we find growing in only the sea ; the 
rye grass and snails 'o thise plants and Animals of the land 
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that we fin! (jrowiiig on only tlie land It is contrary to all 
experience, and all lestunony too, that the one passed intc 
the other, and so I cannot believe it , but I do and must be 
lieve, instead, — for it is not contrary lo experience, aed much 
according to testimony — thit the Author of all created both 
land productions and sea productions at the ' times before ap. 
pointed,' and ' deiermmed the bounds of their habitation.' 
' By fitith we understand that the worlds were framed by the 
word jf God ; ' and I find I cin be a believer on God's 
terras at a much kss expense of credulity than an infidel on 

But in this form at lea^-t it can be '-carce necessary that tiie 
argument should be prolonged 

The geological phenomena, I repea even had the a hor 
of the " Vestiges " been consul ed n he a ange e and 
permitted to determine their sequence o Id fa I of nish 
a single presumption in favor of I e d el pmen hypo he- 
sis. Does the ditch side of my llu on f n 1 ha 

single favoring presumption ? The ang n a d se- 
quence of the vinous organ sm e onpi e h h the 
zoological and phylologicdl branch Tl e fla ad eed s eed 
the fucoid ; the lir and juniper succeed the flag and reed ; and 
the hazel, birch, and oak succeed the fir and juniper. In like 
manner, and with equal regularity, zoophytes, the radiala, the 
articulata, mollusca, fishes, reptiles, birds, and mammals, are 
ranged, the superior in succession over the inferior classes, in 
the true asccnling order; and yet we at once see that the 
evidence of \\ i ditch-side, amounting in the aggregate to no 
more than this, tka' the remains of the higher lie over those 
of iJie lower organisms, gives not a shadow of support to the 
hypothesis that the lower produced the higher. For, accord- 
ing to tbe honest farmer, the fact that any one ihinj; is 
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in the country, — it was shrewdly mfurf.d tbiit ibe Spec- 
tator" himself was very soon to quit the field; and the 
Budden disdjntinuance of his lucubrations, justified the in- 
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ference. And a corresponding style 
OD the cjrresjjonding fact of the breaking up and piece- 
meal disappearance of the group of organized being, seems 
equally admissible. It is somewhat difficult 'o conceive how 
at least wwny more volumes of the geol<gic "ecord than the 
known ones could be got uu without the cluh. Further, — so far 
as yet appears, the fish n.jat have lived in advance of the rep- 
tile during the three protracted periods of the Old Red 
Sandslone, the two stdl more piotractpd periods of the Tip 
per and Lowei SilurLana, and the perhaps moie protracted 
period still of the Cin bmn deposits , — in all, apparenllj , a 
greatly more extended spice thin that in which the rep 
tile li\ed in advance of the quadiupedal mammal or the 
quadrupedal mammal liied in advance of man On prm 
ciples somewhat similar to those on « hich, with reference to 
the average term of life, the genealogist fifes the probable 
period of some birth in his chain of succession of which he 
cannot delermme the e\act date, it seems natural to infer 
that the btttk of the fsh should have taken place at least not 
earlier than the limes ol the Cambrian sjstem 

There IS another consideration of at least equal if not greater 
weight. A general correspondence is found to obtain in wide- 
ly-separated localities, in the organic contents of that lowest 
band of the Lower Silurian or Cambrian system in which fossils 
have been defected. In Russia, in Sweden, in Norway, in the 
Lake district of England, and in the United Slates, there are 
ceitain rocks which occupy relatively the same place, and en- 
close what may be described generally as the same remains. 
They occur in Scandinavia as that " fucoidal band " of Sir Ro- 
derick Murchison which forms the base of ihe vast Paleozoic 
basin of the Baltic ; they exist in Cumberland and Westmore- 
and p^ the Skid'^iw slates of Professor Sedgwick, and beai 
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garded as d tnere contingency in Iha. esaei forr.aiioti, and 
second, by liie sum of all the previous occurrences al the 

In this curious question, however which il must be the pari 
of future explorers :n the geological field definUely to settle 
the Lamarckian can have no legitimate slake It la hut ni 
lural that, in his anviety to secure ia ultnnaie retreit for his 
liypotiiesis, he should desire lo hce that darkness in which 
ghosts love 10 walk settling down on the extieme verge of the 
geological horizon, and en> (.loping in its folds the first be{,in 
nings of life. But even did the cloud exist, it is, if I 
may so express myself, on its nearer side, where there is hghl, 
— not within nor beyond il, where there is none, — that the 
battle must be fought. Il is to Geology as il is known to be, 
that the Lamarckian has appealed, — not to Geology as it is 
not known to be. He has summoned into court ennsling wit- 
nesses; and, finding their testimony unfavorable, he seeks lo 
neutralize their evidence by calling from the " vasty deep," 
of the unexamined and the obscure, witnesses that " won't 
come," — that by the legitimate authorities are not known 
even to exist, — and wiih which he himself is, on his own 
confession, wholly unacquainted, save in the old scholastic 
character of mere possibilities. The possible fossil can have 
no more standing in this controversy than the ^^ possible angel.'" 
He tells us that we have not yet got down lo that base-line 
of all the fossihferous systems at which life first began ; and 
very possibly we have not. But what of thai. .' He has 
carried his appeal to Geology as il m ,■ — he has referred his 
case lo the testimony of the known witnesses, for in no case 
can ihe unknown ones be summoned or produced. It is on 
the evidence of the known, and the known only, that the 
exact value of his claims must be determined ; and hi? 
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appeal to ihe unknown serves but to show how tr.ji iighly n« 
himself feels thai the actually ascerlained evidence bears 
against him. The severe censure of Johnson on reasoners ot 
this class is in no degree over-severe. " He who will deter- 
mine," said the moralist, " against that which he knows, be- 
cause there may be something which he knows not, — he thai 
can set hypothetical possibility against acknowledged cer- 
lamty, — is not lo be admitted among reasonable beings." 

But the honest farmer's reminiscences of his deceased 
neighbor the weaver, and his use at second-hand of Hume's 
experience -argument, naturally lead me to another branch of 
the subject. 



Hosted hyGoogle 



LAMARCKIAN HYPOTHESIS. 



I.AMARCKIAN HYPOTHESIS OF THE ORIGIN OF PLANTS 

ITS COnSEQUEBCES, 



I HAVE saa tl 1 the cu ou Ij n xed semi-marine, semi 
lacu t ne fl of the L ke of Stenn s became associated 
n \ d 1 ke the an M A I 1 p of Stromness, with 
the development hypothes s The fo s 1 as has been shown, 
rep esents not nadeq atol} the geolog c evidence m the 
q est on — tl e x 1 egetaf on of tl e lake may be regarded 
as forming i portion of the phytoiogicil evidence 

All I fe savs Okeo " is fiom the ^ei W here the sea 
OTgi sm by &elfclevaton succeeds ra iitaming into form, 
ll ere sa es for 1 fron t a higher organism Lf ve arose ou 
of he sea f am The [Timirj micus (that in which dec 
(r c ty ong a es 1 fe) vas and i? still gtnented in those very 
parts of the sea where the water is m contact w ith earth and 
air, and thus upon the shores Thp first creat on of the or- 
ganic look place where the fi-st mountain summits projected 
out of the water, — indeed without doubt in Ind a, if the 
Himalaya be the highest mo intain Tlit firi,t oigantc fori is, 
whether plants or animals., emerged from the shallow pat ti, of 
the sea."- Maillet wrote to exactly the same effect a full century 
figo. " In a wcrd," we find him saying, in his " Telliamec ," 
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" do not herbs, plants, roots, grains, and sll of this kind tli<il 
the earth produces and n^irishes, corne from the sea ? Is it 
not at least natural to think so, since we are ceitain that all 
our habitable lands came originally from the sea ? Besides, 
in amali islands far from the contirent, which have appeared 
lot a few 3ges ago at most, and wheie it s manliest thul 
never any man had been, we find shmbs, heibs, roots, aod 
sometimes inimals Now, you must be forced to own eitncr 
that these productions owed their origin to (he -.ea, or to a 
new creition, which is absurd ' 

It IS a cunoua tact, to which, in the pjis ng, I must be 
peimitted to call the attention of the reider, thit all the 
leiding issertors of the dtit,lopracnt hypothesis have been 
biid geologists MaiUel had for his errors and deficienc cs 
'he excellent apolcgy that he wrote more than a hundred 
j&ars -igo, when the theory of a universal ocean, promul- 
gated by Leibnitz nearlj a centur) earlier, wa& quite as 
good as any of the other theories of the lime, and when 
Jeolog^, as a science, had no existence And so »e do 
not wonder at an ignorance which was simply that of his 
age, when we find him telling Ins readers that plants m«s( 
haie originated in the sea, seeing that "all our habitable 
lands came onginallv from the sea," mcdning, of course, 
by the statement, not at all whit the racdern geclogist 
would m(an wert he to employ even the same words, but 
simplv that there was a time when the universal ocein =0- 
lered the whole globe, and that, is the waters griduallydi 
mm shod, the loftiei mountain summits and hi^hei table- 
lands in appearing in their new character as islands and 
"ontinents, derived their flora from what, in a unnersal 
oeeii i cwld be the only possible existing flora, — that of he 
It a But what shall \\( say oi the fqually profdind ignorance 
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man feslcd hv I'rofossor Okcu, a living iuithorily, whom we 
find pnficmg for the Ray Society, in 1847, the English 
Iranshtion ot his " Elempnts of Ph>«iio philosophy > " " Die 
first creaton of the organic took placp," we find him saying, 
"where the first mountain summits projected out of the 
aea, — indeed, without doubt, in Jiidw,if the Himalaya be 
the kigkesl mountain " Here, evidently, in this late a^e of the 
world, in which Geology does exist as a science, do we find 
the ghost of the universal ocean of Leibnitz walking once 
more, as if it had never been laid. Is there now in all Bri- 
tain even a tyro geologist so unacquainted with geological 
fact as not to know that the richest flora which the globe 
ever saw had existed for myriads of ages, and then, becoming 
extinct, had slept in the fossil slate for myriads of ages 
more, ere the highest summits of the Himalayan range rose 
over the surface of the deep ' The Himalayas disturbed, and 
bore up ilong with them n their iij"i-G'\*al last beds of the 
Oolitic sys em Belemn tes and ammonites hi\e been dug 
out of then sides along the Ime of perpetu il sncw sevetitteu 
thousand feet o>ei the le\el of the set What in the recent 
per od form the loftiest mountains of the globe existed as 
por ons of a deep sea bottom ■j«um ov(,r by the fishes 
and reptile* of the gieat Secondiry peiiod, when what is 
nt-w Scothnd had its dirk loiests of state,] v jme,- repre 
sented in the present ago of the world by the lignites of Helms- 
dale, Egthie, and Eigg, — and when the plants of a former 
creation lay dead and buried deep beneath, m shales and fire- 
clay, — existing as vast beds of coal, or entombed in solid 
rock, as the brown massy trunks of (5ranton and Craigleith. 
And even ere these last exis ed as li\ing tiees, the conifer- 
ous hgnite of the Lower Old Red Sandstone found at Cro- 
mart}' had passed into the fossil state, and laj as a semi 
21 * 
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calcaruoua, semi- bituminous mass, amid perished Dipieriana 
and extinct Coccostei. So miicli for the Geology of the Ger- 
man Professor. And be it remarked, that the ac/uaHties in 
this question can be determined by only the geologist. The 
mere naturalist may indicate from the analogies of his science, 
what possibly might have taken place but what really did 
take place, and the true order in which tht. events occurn^d, 
il is the pari of the geologist to determine. It cannot be out 
of place to remark, further, that geological discovery is in no 
degree responsible for the infidelity of the development 
hypothesis; seeing thai, in the first place, the hypothesis 
is greatly more andent than the discoveries, and, in the second, 
that its more [jrominenl aascrtors are exactly the men who 
I fg Is If B 1 I 1 I 1 
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ire, in Mr. Darwia's lappy phrase, satellites to tliose continents, 
in respect of natural history. Again," he continues, " when 
masses of land are only divided from each other by narrow 
seas, the'e Is usually a community of forms. The European 
and African shores of the Mediterranean present an example. 
Our own islands afford another of far higher vnlue. It appears 
that the flora of Ireland and Great Britain is various, or 
rotlier that we have five floras or distinct sets of plants, and 
that each of these is partaken of by a portion of the opposite 
continent. There are, first, a flora confined to the west of 
Ireland, and imparted likewise to the north-west of Spain; 
second, a flora in the south-west promontory of England and 
of Ireland, extending across the Channel lo the north-west 
coast of France ; third, one common to the south-east of Eng- 
land and north of France ; fourth, an Alpine flora developed 
in the Scottish and Welsh Highlands and intimately related 
N gi A fi fl 



The necessity for a simpler cause ls obvious, and it is found ii 
the hypothesis o( a spread of terresirial vegetation from, the set 
into the lands adjacen-. The community of forms in the van 
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ish Islands and liiat hypothesis of transmutation which 
th th f th ^ stiges " would so fain put in its place, as 
g tly npl and, of course, more in accordance with 

h ] pi f h an belief. In order to the reception of 
h P f 1 J it is necessary to hold, in the first place, 

tl t th t f ach species of plant took place, not by 

repetition of production m ^ ai lous w idelj separated cen 
tres, but m some single centre, from which the &peoies prop 
agiled Itself bj seed, bud, or sc on, icross the special area 
which It IS now found to ocrup\ And this, in the fiisi in 
stance, is of conrae a« much an assumpton as any of (hose 
Bsiumpd numheri or a&sumed Imcs with which, m algebra 
ind the mathematic=, it is necessary in hO many calculations 
to wt out, in quest of some lequ red number or line, which, 
without the assistance of the assumed ones we might de- 
spair ot e pr finding But the aasumpt on is in itself neither 
unnatural a r violent , there ire vanous lery remirkablt anal 
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is necessary i( hold, in the second place, in order to the re 
ceplion of the theory, that the area of the earth's surface 
occupied by the British Islands and the neighboring coasts 
i>[ the Continent once siood fifty fathoms higher, in relation 
to the existing sea-level, than it does now, — a belief which, 
wliatBver its specific grounds or standing in this particular 
case, is at least in strict accordance with the general geologi- 
cal phenomena of subsidence and elevation, and which, so fat 
fronn outraging any experience founded on observation ot 
testimony, runs in the same track with what is known of 
wide areas now in the course of sinking, like that on the 
Italian coast, in which the Bay of Baise and the ruins ot the 
temple of Serapis occur, or that in Asia, which includes the 
Run of Cutch ; or of what is known of areas in the course of 
rising, like part of the coast of Sweden, or part of the coast 
of South America, or in Asia along the western shores of 
Aracan. Whereas, in order to close with the simpler an- 
'agonistic belief of the author of the " Vestiges," it is neces- 
sary to hold, contrary to all experience, that dulce and ken- 
vare * became, through a very wonderful metamorphosis, 
cabbage and spinnage ; that kelp-weed and tangle bour- 
geoned into oaks and willows ; and ihsit slack, rope-weed., and 
green-raie,t shot up into mangel-wurzel, rye-grass, and clover 
Simple, certainly ! An infidel on terms such as these could 
with no propriety be ragarded as an tenhelieoer. It is well 



duction of a ainglp seed, pertaps, of each species, waflod by winds 
or floated by currents. Tho remarknble limitation of certain species 
to single spots on the globe ecems to favor the supposition of epecifle 

■ Bhodomenia palmata an'' Aiaria esculeiita. 

+ Porjihyra laciniata, C/ioraa^iim, and Eatcromoriiha compretta. 
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thar the New Testament makes no such extraoramarj de. 
mands on human credulity. 

Let us remark further, at this stage, that, judgif.g from the 
generiilly received geological evidence in the case, very little 
lime seems to he allowed by the author of the " Vestiges " 
'or that miraculous process of transmutation through whicf 
the iow algie of our sea-shores are nttld to have passed intc 
high orders of plants v^hcn constitute the prevailing Brittsl- 
flora. The boulder clay, which rises sohighaloiigour hills, and 
which, as shown by its mferior position on the lower grounds, 
is decidedly the most- ancient of the country's superficial de- 
posits, is yet so modern, geologically, that it contains only 
recent shells. It belongs to that cold, glacial, post-Tertiary 
period, in which what is now Britain existed as a few 
groupes of insulated hill-tops, bearing the semi-arclic vegelalion 
of our fourth flora,~that true Celtic flora of the country 
wh cl ve novi; hnd I ke the cou t y s Gel c races of our 
o vn s] ec es cooped j a no g le ou la n« Tie hfh or 
Gem an c flora must hive bee i trod ce I s held at a 
later per od I e ho cl na e had g ea ly el ri ed A 1 
if ve are to hold that the phn s of h s Us flo a were rfec / 
oped from sea veed no propagated across a con n tv ot 
land from ie or ^ nal oen re n Ce nan or be by cur 
ren s from ll e mou hs ol the tierm c r ver^ — he heory 
of Mon. C. Martins, — then must we also hold that that de- 
velopment took place since the times of the boulder clay, and 
lliat fucoids and confervse became dicotyledonous and icur.o- 
cotyledonous plants during a brief period, in which the Fm • 
pura tapiUtts and Turritella terebra did not alter a single 
whorl, and the Cyprina itlandica and Aslarle borealis re- 
tained unchanged each mmute projection of their hinges, and 
"ach nicer peculiarity of their muscular impressions Crea- 
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lion would be greatly less wonderful than a sudden transmu 
tativi! process such as this, restricted in its operation to groupes 
of English, Irish, and Mant plai a identit.a! with groupes m 
Germany, when all the var o la orginisms aro ind them auoh 
as our sea shells cont oued to be itactl) what they had been 
for ages before A process of development from the lowest 
to Ihe highest torm-> r ^idlj restiictcd to the flor of a coun* 
lr> would be simplv the miracle jf Jcnahs gourd sclera 
t lousand times repealed 

I must here indulge in i few lemaiks moie which, though 
ihey may seem of an inudental chiracter, have a direct bear- 
ing on the general subject The geolog si infers, in ill his 
reisonings founded on fossda, thai a lace or spec es has ex 
istcd from some ooe certain point in the scale to some other 
cerlim point, if he find it occurr a^ at both points together 
He infers on this principle, foi in-line©, ll at the boulder clay 
which contains on\y 7 ecent shells belo gs to the recent or 
post Tertiary period and that the Ool te tnd Lias which 
contain wo recent shells, represent a ptiiod wbnsc existences 
hive all become extinct And all experience serves to show 
that his principle is a sound one In creation theie are manv 
spei,ies linked together from then degiee of similarity, by 
the ^cneMc tie , but no perfect veiis mihtude obtiins among 
Ihem, unless hereditanly deined from the one, two, or more 
ndivid lals, of contemporary origin with which the race be 
gin True there ne sjme rices th it have "ipfead o*er ^erj 
wide circles, — the circle of the humin famd\ ha? become 
ident cal with that of the globe , and iheie are certain plants 
apd atimals thit from peculnr powers of adaptation to the 
varieties of sod and climite — mayhap ilso tiom the lena 
Clous V tality of their seeds, and their lacilitiesi of transport by 
tip'ural means, — are likewise diffused verj widely There 
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are plants too suth as the common nettle and some of the 
oidinary glasses which accoinpanj ciiihzed man all over the 
globe, he acaice knows how and sprmg up unhidden where- 
over he fi\ea his hibilalion He, besides, can les with him 
flie common agricultural weeds there are locahties in the 
I'niled SlatKS, sijs Sir Chirles L>ell, where these exotics out- 
number the native | lants but these are exceptions to the 
prev J ling economy of d stub on d ll ircles of species 
genenllj aie corapintivelv I m i I II defined. Thn 
nioLinliins of tie southern h pi e h e, like those of 
SwilzcrhndandlheScolchHgl lands th fo ests of coniferous 
trees , but ihej furnish no Sw s? p nes o b otch firs ; nor do 
the coasts of New Zealand o \a D en n's Land supply 
the European shells oi hsh True, there may be much to 
puzzle n the idf ntilj of what may he termed the exceptional 
plants equally intl geno is uppaiently, in circles widely sep- 
arated bv space It has benn estimated that there exist 
about a hundred thousand vej,et<ible species, and of these, 
thuly Antarctic forms have been recognized by Dr. Hooker 
as idenl cil with Euiopean ones Hid Robinson Cnjsoe failed 
to leinember that he hid shikLQ the old corn-bag where he 
found the wheat and b uh v e irs springing up on his island, 
he might have held that Ic had discovered a new centre of 
the European Lcrealia And the process analogous to the 
shaking ol the bag is frequtntlj a process not to be vemem- 
leud Theie ire se\eiat m nute lochans in the Hebrides 
and tic west of Ireland in which there occurs a small plant 
of the cord lush family, {Erwcaulon septangular e,) which, 
though common m \merica, is nowhere to be found on the 
European Oonlineit It is the only British plant which be- 
iongs to no other part of Europe. How was it transpi rted 
across the Atlantic .^ Entangled, mayhap, in the fo-m of a 
22 
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from w'.iich ibis principle of geological reasoning has been 
derived, on the development hypothesis. We find species 
restricted to circles and periods; and though stragglers are 
occasionally fiund outeide the circle in the existing stale 
ef thi'igs, neier are they found beyond their period among 
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than the electric and the chemiLal. To those agents, accord- 
ingly, all the assertora of the development hypothesis have had 
recourse for at least the origination of life. Air, water, earth 
■ t' g r e m and ai active persine t electri 
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Bee nothing else save lepclition, Ihe Acaias Crossi of Mr, 
Weekes is not a new species but tlie tepctiUon of an old 
one, which hsa been long known is ihc icaras horridus, a 
liitle bpistle-covered creaiiire of ihe m to lamily, that harbors 
in damp corners among the debris of ouihoiises, and ihe dust 
and dirt of neglected workshops and hboiaioriea. Nay, even 
a change in the chemical portion of the experiment by which 
he believed the creature to be produced, fiuled to secure va 
riety. A powerful electric current had been sent, in the firsi 
instance, through a solvilion of silicate of polasti, and, af\er a 
time, the Acarus horridus crawled out of the fluid. The cur- 
rent was then sent through a solution of nitrate of copper, ai.d 
after a due apace, 'he Acarus horridus again creeped out. A 
solution of ferro- anate of potash was next subjected to ihe 
current, and yet again, and in greater numbers than on iho 
two former occasions, there appeared, as in virtue, it would 
teem, of its exlrai'dinary appetency, to he ihe same ever- 
22* 
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which science discovers, — lo be a wild region of dream, in 
which fantasy may invent. There are many dark places in the 
field of humao knowledge which even the researches of ages 
may fail wholly to enlighten; but no one derives a right 
from that circumstance to people them with chimeras and 
phantoms. They belong lo the philosophers of the future, — 
not to the visiojiaries of the present. But while it is not oui 
iiarl to explain how. ir the experiments of Mr. Weekes, ihfi 
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18 a process which is as capable ol having been gone ibrough 
in all times and all places, as ihat oiber process 
marl upon a moor, ibrougb wbicb certain rustic e 
have held that ihey produced white clover. It could have 
been gone through during the Carboniferous or Ihe Silurlat, 
period; for all truly chemical and electrical experiments 



Hosted hyGoogle 



OF THE LAMAtCKIAN HYPOTHESIS. 26. 

would liav : resuked in maiufeslations of the same pheiiom- 
eaa then as now : — an acid would liave effervesced as freely 
with an alkali; and each fibre of an electrilied feather — 
had feathers then csisled — would have stood out as decided- 
ly apart from all its neighhors. We must therefore hold, if 
we believe with the author of the " Vestiges," first, frcm the 
Weekes experimeat, that in all times, and in all places, every 
centre of a certain chemical and electric action would have 
become a new centre of creation to certain recent species of 
low, but not very low, organization ; and, second, from his 
doctrine regarding the identity of the British and Continental 
fioras, that in the course of subsequent development from 
these low forms, the process in each of many widely-sepa- 
rated centres, — widely separated both by space and time,. — 
would be so nicely correspondent with the process in all 
'he others, that the same higher recent forms would be nia- 
tLired in all. And to doctrines such as these, the experience 
of all Geologists, all Phytologists, all Zoologists, is diametri- 
cally opposed. If t!iese doctrines be true, their sciences are 
false in their facts, ;nd die and uifounded in their principles. 
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THE TWO FLORAS, MA.RINE AND EERHESTIUAL. 



Is the reader itc^iamttd with the griiih o verse, am! scarce 
less graphic ptosi,, in which f rabbe describes the appear 
aoces presented by a terrestrial vej^e'ation affected bv the 
waters of the sea ■" In both pas>nges, as m all his purel / 
descriptive writinjis, there is a solidity of iruthful obsena- 
tioQ exhibited, which tnuniphs over their general homelio as 
of vein. 

" On either side 
Is level fen, a prospect wild and wide, 
With dykes on either hand, by ocean self-supplied. 
Par on the right the distant sea is soon, 
And salt the springs that feed the marsh between ; 
Beneath an ancient bridge the straitened flood 
Rolls through its sloping banks of slimy mud ; 
Near it a sunken boat resasts the tide, 
That frets and hurries to the opposing ^de ; 
The rushes sharp, tliat on the borders grow. 
Bend their brown florets to the stream below. 
Impure in all its course, in all its progress slow. 
Here a grave Flora scarcely deigns to bloom, 
Nor wears a rosy blush, nor sheds perfume. 
The few duU flowers that o'er the place are spread 
Paitake the nature of their fenny bed; 
Here on its wiry stem, in rigid bloom, 
Qiows the salt lavender, that lacks perfume ; 
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Here the dwarf sallows creep, the aeptfoil harsh, 
And the soft slimy mallo-.v of the roarah. 
Lo th th d' t t billo vs ^ound. 
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green of llie oilier towdrds bhie , and thus, instead ol mu- 
tually merging into some neutral tint, they assume at iheif 
line of mtetmg directly antagoni-itic hues 

But what does experience sav regarding the transmutative 
con\ersion of a marine into a terrestrial vegetation, — that 
experieni.e on which the sceptic founds so much' As I 
via ked along the green edge ol the Lake of Stennis, selvaged 
by the line of detached «eeds wuh whioh a recent gale hid 
Mrtwtd Its bhorea, and maiked that for the first few miles 
the jocumulation consisted of marine alga;, here and theie 
mixed with tufts of stunted rteds or rushes, and that as I re- 
ceikd from the sea it wis the algse that became stunted and 
dwaifish, and that the reeds, aquatic grasses, and rushes, 
grown greatly more bulk) in the mass, yfie also more fullv 
developed individually, till at length the marine vegetation 
altogether disappeared, and the vegetable debris of the shoie 
became purely lacustrine, — I asked mvself whether here, if 
anywhere, a transition flora between lake and sea ought not to 
be found ? For many thousand years eie the tall gray obelisks 
of Stennis, whose forms I saw this moinmg rtflected in the 
water, had been torn from the quariy, or laid down in mjstic 
circle on their fiat piomontories, had this lake admitted 
the waters of the sea, and been soh in its lower reaches 
and fresh in its higlier And during this, protiacted period had 
I's quiet, well shattered bottom bi en exposed to no disturbing 
influences through w hich the delicate process of transmu- 
could have heen marred or arrested Here, then, if 
' cucumstances, o^ght we to ha^e had in the broad, 
tly brackish reaches, at least indications of a lege 
intermednte in its nature between the monocotyle- 
dons of the hke and the algie of the sea, and yet not a 
le&l go of ■;■ ich an intermediate vegetation could I find 
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among the up-piled debris of the mixed floras, marine and 
lucuslrine. The lake possesses no such intei'mediate vege- 
tation. As the water freshens in its middle reaches, the 
algus become dwarfish and ill-developed ; one species after 
another ceases to appear, as the habitat becomes wholly un- 
fuvor.'ible to it , until at length we find, instead of the 
brown, rootless, fl«werless fucoids and confervffi of the ocean, 
the green, rooted, flower-bearing flags, rushes, and aquatic 
grasses of the fresh water. Many thousands of years have 
failed to originate a single intermediate plant. And such, 
tested by a singularly extensive experience, is ttie general 
evidence. 

There is scarce a chain-lengih of the shores of Britain and 
Ireland that has not been a hundred and a hundred times 
explored by the botanist, — keen to collect and prompt to 
register pvery rarity of the vegetable kingdom ; but has lie 
ever yet succeeded n tian'sferrmg to his herbarium a single 
plant caught in the transition state ? Nay, are there any of 
the laws under which the \cgetdble kingdom exists better 
known than those laws which fis certain species of the alga; to 
certain zones of coast n which each, according to the overly- 
ing depth of water and the nature of the boitom, finds the only 
habitat in which it ctn e\ist> The rough-stemmed tangle 
[Laminaria digttala) can exist do higher on the shore than 
Ihc low line of ebb during strea m- tides ; the smooth -stenimed 
(angle {iMmiaaria saccharina) flourishes along an inner belt, 
partially uncovered during the ebbs of the larger neaps; 
the forked and cracker kelp- weeds {Fucus serratus and Fimu 
nodosits) thrive in a zone still less deeply covered by water, 
and which even the lower neaps expose. And at least one 
other species of kelp-weed, the Fuais veMcuiosus, occurs in a 
eone higher still, though, as it creeps upwards on tlie rocky 

■2;t 
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beacli, it losea i,s characteristic bladders, and becomes siiim 
and narrow of frond. The thick brown tufts of Facus catiali- 
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press myseli, dovetailed together at their edges, — at least one 
species of club-rush (Scirpusmariiimus) and the common salt- 
wort and glasswort {Salsola kali and Salicornia procumbens) 
anci-oaching so far upon the sea as to mingle with a thinly- 



• " Dr. Neill mentions," nays the Rot. Mr. Landaborough, in hii 
complete and very interesting '■ History of British Sea- Weeds," " that 
on "ir shores algic generally occupy zones in tlie following order, be- 
gilinuig from deep wKlfir : — F. Filuta; F. esaiientns and bidbosus , 
F, digitaius, saccharatus, sxiA loreus ; F.serraias andmt/ws; F. nodo- 
ltd and vtsieiilasfiji ; F. canaliculatja ; and, iait of all. F. pygmaia 
which is sat^&ed if it be within reach of the spra;." 
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Bcattered and sorely -diminished fucus, — that bladderleaa va- 
riety of the Fucus vesicultisus to whKh I have abeady referred, 
snd which may be detected in such localities, shooting fort!- 
its minute brown fronds from the jiebbles. On rocky coasts, 
where springs of fresh water come trickling down along tho 
fissures of the precipices, the obsei-ver may see a variety of 
RhodoTaenia palmata — the fresh-water dulse of the Moray 
Frith — creeping upwards from the lower limits of produc- 
tion, till just where the common gray balanus ceaaes to 
grow. And there, short and thick, and of a bleached yel- 
low hue, it ceases also; but one of the commoner marine 
conferviE, — the Conferva areta, blent with a dwarfed En- 
lernmorpha, — commencing a very little below where the 
dulse ends, and taking its place, clothes over the runnels 
with its covering of green for several feet higher; in some 
cases, where it is frequently washed by the upward dash of 
the waves, it rises above even tho flood-line ; and in some 
jrevice of the rock beside it, often as low as its upper edge, 
we may detect stunted tufts of the sea-pink or of the scurvy- 
grass. But while there is thus a vegetation intermediate in 
place between the land and the sea, we find, as if it had been 
selected purposely to confound the transmutation theory, 
that it is in no degree intermediate in character. For, while 
it is chiefly marine weeds of the lower division of the con- 
fervie that creep upwards from the sea to meet the vegeta- 
tion of the land, it is chio5y terrestrial plants of the higher 
division of tho dicotyledons that creep downwards from the 
land to meet the vegetation of the sea. The salt-worts, ihe 
^lass-worts, the ai-enaria, the thrift, and the scurvy-grass, are 
all dicotyledonous plants. Nature draws a deeply-marked 
line of division where the requirements of the transmulativo 
hypothesis would demand the nicely graduated softness of a 
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shade; one; and, addressing the strongly marked floras or 
Diiher hand, even more sternly than the waves tiiemselves, 
demands that to a certain detinite bourne should they como, 
md no farther. 

But in what form, it may be asked, or with what limita 
'ions, ought the Christian cont rovers! a hst to avail himself, in 
this question, of the experience argument ? Ml!c!i ought to 
depend, I reply, on ihe position taken up by the opposite 
side. We find no direct reference made by the author of 
the "Vestiges "to the anti-miracle argumenl, first broached 
hy Hume, in a purely metaphysical shape, in his well-knowo 
" Inquiry," and afterwards thrown into the algebraic form by 
La Place, in his Essai phUosopMque sur les FrobabilUes. Bui 
we do not detect its influences operative throughout the entire 
work. It is because of some feh impracticability on the part 
of its author, of attaining to the prevailing belief ia the miracle 
of creation, that he has recourse, instead, to the so-called ^aio 
of development. The law and the miracle are the alternativea 
placed before him ■ and rejecting the miracle he closes with 
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OF THE EXPERIENCE 

have yel been staled ; and here is your hypothesis .-cspectiiig 
the development of marine algse into terrestrial plants. Wo 
hold that Bgainst that h pothesis the ohjections hear at least 
ns directly as against any miracle whatever, — nay, that not 
only is it contrary to an invariable experience, but opposed 
aisc to all testimony. We regard it as a mere idle drt:ara. 
Maillst dreamed it, — and Lamarck dreamed it, — and Oken 
dreamed il ; but none of them did more than merely dream 
it : its evistcnce rests on exactly the same basis of evidence 
OS tha. of Whang the niiller'a " monstrous pot of gold and 
diamonds," of which he dreamed three nights in succession, 
but which he never succeeded In finding. If we are in error 
in our estimate, here is the argument, and here the hypothesis ; 
yve is m support of the hj polhtsis the amount of evidence, 
founded on a sol d pvperitnco which the argument deminds 
But to leave the experience argument m exactly tlip stite 
m which It w IS left by Hume and 1^ Place would be do g 
no real justice to oui subject It is in thdt state qu e aufti 
cienl to establish the fict that there can be no real escape 
fiom belief in acts of creation never w tncssed by man, to 
prtcesses of deielopment never witnessed by man seeirg 

must be an ceria nly rejected, on the piinc pie of the ari^u 
menl is a p esumed irmade beyond that cogni/ance I 
places the piesumed lau. and he pres imed miracle on exactly 
the same level But there is i palpable flaw in the aiiti mird 
cle argimenl It djes nrt piovp that miracles mai/ net hai-e 
iakuplace but ihit m raoles whether they have tiken plirp 
or no are not to be aedtted und this simply because thev are 
miracles, i. e. violations ol the established laws of nature. 
And if it be possible for events to take place which man. on 
certain principles, is imperatively required not to credit, these 
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I L ncipie*: mu^l of co ise spiie merpli to estibl sh i h^crep 
D icy between the iclual sttite of things ^nii vihit la to be 
/icZfeierf legarding It And thus instead of sprving puipjsts 
of truth, they are made to suhsene purposes of eiror, foi 
the tvi=lence of truth in the mind is neither more nor less 
ihan the eiistence of certain conceptions and beliefs, ade 
q lately representative of w hit ictuiliy is cr what reall\ hai 
taken place. 

1 oannot better illustrate this direct tendency of ihe auu- 
miracle argument to destroy truth in the mind, by bringing 
Ihe mental Leliefs into a stale of nonconformity wllh the pos- 
sible and actual, than by a quotation from La Place himself: 
" We would not,'" he says, " give credit to a man who would 
nffiim that he saw a bundled dice thrown into the an, and that 
the\ all lell on the sime faces If we had our=eI\es. beer, 
spectators of such an e^ent, we would not believe our own 
eyes till we had scrupulouslv examined all the circumstances, 
and assured ourselics th'il there was no trek or deception 
After such an eximmation, we would not hesitate to admit 
It, notwithstanding its gieat improbability , and no one 
would have recourse to an mveision of the laws o( \ s on 
in Older to account for it " Now, here is the principle broad 
iy laid down, Ibit it is impoasible to communicate b\ the 
evidence of testimony, beliel in an event wbirb irnckl 
h^ppen, and whii~h if it bippened, ou^A( on certain condi 
tions to be credited No one knew better than La PIjcl 
himself, that the possihilily of the event which he m«tarced 
roiild be represented with the utmost exactitude bv figures 
The probability, m throwing a single die, that the ace will 
be presented on lis upper face, IS as one in si\, — aix being 
(be entue number of sides which the cube cin possibly pre 
•ent, and the side with tl " ace being one of these , — the 
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]iro!)abilily that m thiomng d pair ot dice the aces of both 
will be at oncp pre&eoted on their upper faces, is as one in 
Ihirty-aix, as against the one siith chiincf of the aoe being 
presented by the onp, theie are also six chances that the ace 
of the other should not concur with it; — and in throwing 
three dice, the probability that their three aces should be at 
once presented is, of course, on the same principle, as one in 
six times thirty-six, or, in other words, as one in two hundred 
and sixteen. And thus, in ascertaining the exact degree of 
probabitity of the hundred aces at once turning up, we have 
to go on multiplying by six, for each die we add to the num- 
ber, the product of the immediately previous calculation. 
Unquestionably, the number of chances against, thus balanced 
with the single chance/or, would be very great ; but its exist- 
enee as a definite number would establish, with all the force of 
arithmetical demonstration, the possibility of the event; and 
if an eternity were to be devoted to the throwing into the air 
i>f the hundred dice, it would occur an infinite nvmber of times. 
A.nd yet the piinciple of Hume and La Place forms, «hen 
adopted, an impassable gulf between this possibility and hii 
man belief The possibility mi^ht be embodied, as we see in 
an actual occurrence, — "in occurrence witnessed by hun 
dreds; and jet the anli mirai,le argument, -is Ulustrated by 
La Place, would cut off all commumt ition regarding it be 
Iween these hutidied^ of witnenses however unexceptionable 
their character ^B such, and the lest of mankind The prin 
ciple, insfptd of giving us a right rule through which the 
beliefs in the mind aie to be rendered correspondent with ihi 
reality of things, guu>i mp)cl> to establish t certam imp rfic 
tion of transmission from one mind to another, in consequence 
of which, realties in fnci, if very extraordinary ones, could 
101 possibly be receive*. :ia objects of belief, nor the menta' 
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appreciitwnff th ngs be rendeied adepitely C' 
the slate in winch the ih ngs really evisled 

Nor IS the case dLfferent when for i possibthly which the 
arithraetician can represent h\ figures we substitute the 
miracle proper Neither Hume nor La Place ever attempted 
to show that miracles could not take place they merely di- 
rected their argument -igamst a belief in them The wildest 
Hcepi c must admit if in any degiee a reasonable man, that 
there may exTat a God and that that Goi man have given iaws 
to nature No dtmonstration of the tion ex stence of a Great 
Fir t L'iu&e his been ever yet atttmptcd nor, until the knowl- 
edge of some sceptc e\tend8 over i\\ space, ever can be 
rationally attempted Merely to dovbi the fact of God's ex- 
lotence and lo give reasons for the doubt, muat till then form 
the highest achievements of scept c sm And the God who 
mny thus e\ist and who may have ^ ven laws to nature, may 
oKo have revealed h mself to man ind in order to secure man's 
le^Bonable belief m the realty of the rev elat on, may have 
teinponrily auhpended in its Ofeiation aome great natural 
Uw, and have thus shown h maelf to be Us Author and 
Master buch seems to be the ph losophy of miracles ; which 
are thus evidentlj not only «o/ m possibilities but even not 
impi obabtlities Even w(re wi, to permit the sceptic himself 
to fix the nimbers represent-it vi, of those seieral mays in 
the case, which I have just repeated the chances against them, 
E»_ to speak would be less by many thousind times than the 
'hances against the hundred dice of Lt Place's illustration 
all turning up aces The existence of a Greit First Cause 
la at least ns piobtile — the stcftic himself being judge 
in the mattei — a« the now eM stence ol a Great First 
Cause , and so the | robability in th s first stage of the ar- 
gument instead ef being as in lie i, lat, ol the single iie. 



Hosted hyGoogle 



! EXPEKIBNCE ARGimENT. 



m g be Hm H 

sake, than that He should not haie done so, and here jet 
again the chances — h 

dred and sixteen. N i .>c p Id fi 1 h 

lower ; nay, no ral I sc p so f h ea. f 

Great First Cause d Id be 1 d fi 

them so low : and y d 1 1 11 b 1 i 

a possibility agains h b h 1 f b 

represented — seep If b ^ h j h 

-- by three units, ll H m d L PI 1 fra d b 
argument. Miracl y \ k pi — h j b 1 1 

ties against them, d h m d g 

gerated form, are by m m y b 

nevertheless not to b 1 1 ] y d d k pi mpl 

because miracles tlyreN hf! fh Vl-J 

ment of a principle 1 1 Id b ply I pe h 

destruction of the ab 1 y f rl< b 1 f 1 

fiver w=ll founded g li f m g t 

men to another. Tl b 1 f h fi g 

might, on La Place w p pi fa i 1! d 

'ain. The eviden f 1 se be I dill 



Hosted hyGoogle 



i 1 I J fi 1 11 If 11 b 

re d B 1 wl h f P pl 

1 m h m t tie 

mmdlflmw q h fp 

pi A d h 1 1 

a g m d f I d II pi 1 pi J 1 

p d b b 1 f 1 g d 

b llyhmd 1 Implillj 

f b 1 p fblfdq 1] 

bl f d 

mp f fl h n 1 y d f I 

ng mpro m A d d b b w 

fffidh 1 yfmdfh yhh 

d 1 mp f fl h b 1 pi hv:k 

dddw phb f Ipp d 

hbl h D Uhpfdtyfb 

rady d djLk bl N 

idd Ibjf Ifhkd 

— h fpplj dll h bhCb 

1 P I b f D 1 d 1 Ap Ij p 

b ! B I d d d lb t 

m -a I I fly h M I R I 

d h I b 1 Cb Ini Idd 

h bj f m 1 I E I f 

Humo, La Place, and Playfair had all promulgated their po- 
ctiliar views regarding it ; and he also was a believer. And 
in none 01" the truly distinguished men of the present day, 
though all intimately acquainted with the anti-miracle argu- 
ment, is this flaw. or imperfection found to exist ; on the eon- 
Irary, they all hold, as becomes the philosophic intellect and 
character, that whatever is possible may occur, and that what- 
ever occur? ought, on the proper evidence, to be believed. 
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Biutlou h tlif e'iperieiice iigument ^ f ;io leal force 
and, as shown faj Ibe beliats <f tlic highei ordei ff tn nds, of 
no real eiFect, whpn brought to heir igamat miracles aup 
ported by ihe pro'per festimon'\, if la of great foioe avid cffbcl 
when brought to bear, not against mtraclet, hut agaiiiat some 
prcsumpd laio It is experience, ind expeiience only, that 
delernnnes what is or is not law , and il n !iw and law only, 
that constitutes the subject matter of ordmary eipprienco 
Experience, in deleimiiimg what is really miracle, does so 
s njpH through its positive knowledge oi law by Knowing 
law, n kiKjivs alio whit vioild be a vioHtion of it And 
qo muacle cannot possibly fcim the s biect matter of ex 
pevience in the sen'!e of Hume For did miracle consii 
tule the subject matter of expei ence, the Ian of which the 
miioele was a violation could no/ mjst empl^iicillj , in tliia 
caip werr theie ' no law ' there could he ' no tiinsgress 
ion," and ^o expeiieni,c would be unable to recognize, nol 
only the c\i:>tence of the law transgieased, but aho of tht 
miracle in its character is such, which was. a. transgrp=..sioa 
of the law V\ e determine from experience llial tl ere 
exists a certain fixed law, known among men as the Hw 
of gravitillion , and that m consequenct, of this law, if a 
human cieature attempt stan ^ ng upon the sea, he will sink 
into It , 01 if he attempt rising from the earth into the heavens 
he will remain fixed to the spot on which the attempt is 
madef Such, in these cases, would be the direct effects of 
tiiis gravitation hiv ; and any presumed law antagonistic in 
its character could not be other than a law contrary to that 
invariable experience by which the esistence of the real law 
in the case is determined. But certain it is — for the evi- 
dence regarding the facts cannot be resisteiJ, and by the 
(^reatei minds has not been resisted — that a man did onca 
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walk upon the sen, without sinking inlo it, aoJ did ones 
ascend from the earth into the slty ; and these miracles 
ought not to be tested — and by earnest inquirers alter truir. 
really never have been tested — by any experience of the 
Htiifornity of the law of which they were professed trans- 
gressions, seeing it was essentially and obviously necessary 
ibat, in order to serve the great moral purpose which God 
intended by them, the law which they viohted "should hiv9 
been a uniform law, and (hat they should l<ive been pa p be 
violations of it. Bui while the experience a gumen s hus 
of no value wben directed against weli-a es ed acle s 
as I have said, all-potent when directed aga n p esu d 
laio. Of law we know nothing, I repea e ce ha oxpe 
rience tells us. A miracle contrary to e\ er en he 
sense of Hume is simply a miracle ; a pre u ned law co ary 
to experience is no law at all. For l.t f on e pe ence 
and experience only, that we know ay n^ o n ral 
taw. The argument of Hume and La P ace pe fee as 
such, when direc'ed against the developmen vis ons of he 
LamarckiaD. 
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THE DEVELOTBIENT HYPOTHESIS I 



THE DEVELOPMENT HYPOTHESIS IN ITS EMBRYONIC 
STATE. 



OLDER THAK ITS ALLEGED FOUNDATIONS. 



When Maillet first promulgated his hypothesis, maay of the 
departments of natural history existed as mere regions of 
fable and romance, and, m addressinfj himself to the Musca- 
dms of Pans, in a popular work as wild and amusing as a 
fairy tale, hp could safelv lake the liberty, and he did lake it 
very freelj, of exaggerating the marvellous, and adding fresh- 
fictions to the untrue And m preparing them for his theory 
of the metamorphoses of a marine into a terrestrial vegeta- 
tion, he set himsielf, in accordance with his general character, 
to show that reallj the transmuttition did not amcunt to* 
much " I know vou haie resided a long time," his Indian 
Philosopher la made to saj,"at Man^eilles Now, you can 
ocjr mo witness, that the fishermen theie daily find in their 
nets, and among their fish, plants of a hundred kinds, with 
their Iruits stili upon them , and though these fruits are not 
so large and so weil nourished ds ihose of our earth, \el 
the species of these plants is in no other respect dubious 
They there find clusters of white ind bKck grapes peach 
Ircfs pear trees, prune-trees, apple trees, ind all sorts of 
lowers When in that cit\, I si i. in the cibinet of i curious 
24 



Hosted hyGoogle 



gentleman, a prodigious number ol 
different qualities, especially of ro 
roses very red when they came ou 
presented with a cluster of black 
time of the vintage, and there w 
ripe." 

Now, all this, and much more 
dressed to the Parisians of the reign of Louis the Fifteenth, 
passed, I doubt not, wonderfully well ; but il will not do now, 
when Eilmost every young girl, whether in town or country, is 
a botanist, and works on h algteh 
Muillet wrote, Hume prom 



" ttidse sea-pioduclions o( 
ise-irees, which had theii 
t of the sea. I was there 
sea-grapes. It was at the 
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these ages of the severe inductive philosophy, you have been 
dreaming your dream, cul off, as if by the state of 'sleep, from 
a!t the tangibihtips of thp real waliing day woild, ind that you 
have not a \eBtige of leMinionj with which to support jout 
ingenious vagaries 

But on dnother account do we refuse to sustain the excuse 
II IS not true thit human obsenalion has not btea spread 
over a period sufficiently extended to furnish the necessary 
data lor tesitrng the development hvpothesis In one special 
wd.Ik, — that which hears on the supposed transmutation 
of algce into terrestrial plants, — human observaijon has 
been 'spread over what is stnclly Enalogous to milhoTH of 
yean For ettent of ■^pace in this matter is exactly corrp- 
spondent with duration of time No man, in this late peiiod 
of the world's hibtory, attains to the age of fiie hundied 
yeirs , and as some of our larger English oals have been 
known to mciease in bulk of trunk and extent of bough tor 
five centuries logethei, no man cm pob^iblv ha^e •leen the 
Hamc huge oak pass, accoidmg to Cowptr, through its va- 
rious stages of " tiecship," — 

" First B Beedling hid in grass ; 
Then twig ; tlicn sapling ; and, us century rolls 
Slow after century, a. giant bulk. 
Of girth enormous, with moss- cushioned root 
Upheaved above the soil, and sides embossed 
TVith prominent wens globose." 
But though no man Iim s throughout five hundred jear^of 
time, he can trace, by piss ng in some of the English forests 
through five hundred >ai Is of space, the history of the ouk 
JO all Its stiges of growth, as correctly as if he did Ine 
throughout the five hundred years Oaks, in the space of a 
few hundred J jids maybe seen in every stage of growth, 
from the newly burst acorn, that presents to the lighl ta 



Hosted hyGoogle 



HYTOTHESIS 

two fleshy lobes ! 1 firs d dm f I fl 

between, up to 1 f 1 f h h 11 f h sfl 

triitiK the red d m y h 1 J fi I mpl oo f h 

broad spread of I I n, Tl f f h d 1 j f 

the oak; from h wlbddl fwk 

growth up lo th g f h [11 

of being demon ra d by b P ' fi h 

dred yards of sp b b P i^ ' 

ired years of m A d b m rab J I h 

loastsof the w Id 1 ! d d I sa d m 1 

tent. Europe i by f 1 11 f i 1 f 1 

divisions, and i b 1 d I p b 

greater, extent of 1 d 1 f 1 I rs A 1 1 

sea-coasl9 of E p I Id h t 11 

exceed tweoly-fi 1 d m 1 W h 1 bef re 

us, ia this exien f p 1 1 h 1 f y h 

dred thousand j f d f 1 p! Is 

as certainly dev 1 p f h 1 pi f 1 ea h 

huge oak isadlp fh m <"gj 

.sprung from the ao I i Id 

fail lo present 1 1 m d 11 

stages But th coa f 1 h b g f 

thf, intermediate g E p P ^ 

lent of space a I m II f y f d 

not furnish, in h d p g' f ^ 

if the developm I y b 1 h 

J(<ds of facta th b d ly ga 

riie lu'hor of h \ d ly p d d 

asieful writer, d h k b ! mb 

nations of ihou h b h<iep r.fbra fl 
an whoso vignr re h g f g m d 

ivittls, naiiire 1 d h H w 



Hosted hyGoogle 



8 in aspecial wliioii liis vvork wants, — original vhserva- 
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light blerary gnme of s o cling or characlcr-skelching, 
would be in no respect ou of place h which, when passed 
current as the proper coin of pi loso[ I c gument, are really 
frauds on the popular undcsa I n^ There arc, however, 
not a few instances in the Ve'5 j, ad its " Se<juel," in 

which thai defect of reflec t, \ e o hich I rufer rather 
enhances than dii 1 he d fl I of | ly by presenting 
to the controvera I e n a ble I Is h whiah to 

grapple ; that yet h i h e n of a ain super- 
stition in the popi la m n I a ] ed p do ept as true 
whatever lakes ih f of n c p ed or the old 

supersl'tion was inclined a century ago to reject science itself, 
are at least suited to blind and bewilder. Of this kind of 
difficulty, the following "piissajje, in which the author of the 
work cashiers the Crentor as su^^li, iind subslilutes, instead, a 
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Fiict as the production of new species, wi> at least know, ihal 
while such facts wore orjciirring upon eart.d, there wore associ- 
ated phenomena in progi-eas of a character perfectly ordinary. 
For exarnple, when the earth received its first fishes, sandstone 
and limestone were forming in the manner exemplified a few 
years ago in the ingenious experiments of Sir James Hall; ba- 
p;iliic columns rose for the future wonder of man, nccordmg 
lo tho principle which Ur. Gregory Watt showed in operation 
before the eyes of our fathers ; and hollows in the igneous 
rocks were filled witli crystals, precisely as they could now 
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be by virtue of eleoti c action a= ibowti witbin tht li t few 
years by Crosse and Bccquerel The seas obejed the inn 
pulse of gonile breezes, and r ppled Iheti sandy bottoms aa 
sous of the present diy are doing , the tiees grew ai now, 
by favor of sun and wind, thriving in good season? and 
pining in bad ■ this while the auimils abo\e fi'-hes were yei 
lo be created. The movements tf the soi, the meteorologi 
cal agencies, the disposition wh ch we see in the generality 
of plants lo thrive when heat and moisture were most abun 
daiii, were kept up in silent ftrenity, as matters of simply 
natural order, throughout the whole of the igp^ which siw 
reptiles enter in their various foims upon the sea and land 
It was about the time of the first mammals that the forest 
of ttie Dirt-Bed was sinking in natural ruin amidst the '^ea 
sludge, as forests of tlie Plantagenefs have bten doing for 
several centuries upon the coast of England. In short ill 
the common operations of the physical world were going on iu 
their vswal simplicity, obeying that order which we still see 
governing them; while the supposed extraordinary causes 
were in requisition for the development of the animal and 
vegetable kingdoms. There surely hence arises a strong pre- 
sumption against any such causes. ]l becomes much more 
likely that the latter phenomena were evolved in the manner 
of law also, and that we only dream of extraordinary causes 
here, as men once dreamt of a special action i-f Deity in 
every change of wind and the results of each season, merely 
because they did not know the laws by which the events in 
question were evolved." 

How, let us suppose, would David Hume — the greatest 
thinker of which infidelity can boast — have greeted the 
auxiliary who could have brought him such an argvmeni as a 
r.'ontribution to the ca i.sc.' " Your objection, ho fur a:i you ha.e 
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■ ated it," tlie philosopher might have said, " amounts sii.iply 
to this ; — Creation by direct act is a miracle ; whereas all 
that exists is propagated and maintained by natural law. Nat- 
ural laws — to vary the illustration — were in full operation al 
the period when the Author of the Christian religion wis il 
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lous acls, of [he naiure of whijh man knows nothing. But 1 
have not thought out the subject any further : you have, in the 
statement already made, my entire argument." " Ay, 1 see,'' 
the author of the " Essay nn Miracles" would probably have 
roinarked ; '• you deem it jnlikely that Doity should not only 
work in part, as he has always done, by means of which men, 
— clever fellows like you and me — think ihey know a great 
deal but that he should also work in part, as he has always 
done, by means of which they know nothing at all. Admirably 
reasoned out ! You are, I make no doubt, a sound, zealous 
unbeliever in your private capacity, and your argument may 
have great weight with your own mind, and be, in conse- 
quence, worlhy of encouragement in a small way ; but allow 
me to suggest that, for the sake Df the general cause, it 
should be kept out of reach of the enemy. There are in the 
Churches Militant on both sides of the Tweed shrewd ccm- 
batants, who have nearly as much wit as ourselves. ' 1 think 
I understand the reference of the author of the " Vestiges" 
to the dream " of a special action of Deity in every change 
of wind and the results of each season." Taken with what 
immediately goes before, it means something considerably 
different from those fancies of the " untutored Indian," who, 
according to the poet, 

" Sees God in clouds, or hoars him in the wind." 

There i'^ a. school of infidelilv tolerably well known in iho 
capital of Scothnd is by f ii thp most superficial which our 
country has \et seen, that mea'jures mind with a tape hue 
tnd the callipers, and, albeit not Chiislian, laudjbli exem 
plifies, in a loudly expiessed legard for science, the Chriatan 
grace of lo\ mg Its enemy And the be'ief in a special Prov 
idence, who watchej o^o^ and orders all things and without 
whose permission there falleth not even a " sparrow to tha 
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ground," the i|jjstlcsoi thi". schi 1 set wholly asi-e, substi 
tutiDg, insteud, a belief \a ihf nidi scrim mating opcratioD 
of natural laws , as if, willi tht, bro.id fuct before [hem th-il 
oven man can work out his will merely by knowing and di 
reeling these Ian a the God by whom they were instituted 
should lack either the power or the wisdom to make them 
tho pliant ministers of his It is, 1 tear to the dsimctue 
tenet in the creed of this hapless school that the author of 
the " Vestiges " refers N ir is it in the leiat surprising 
Ihat a writer who labors thiough two cnrelully written \o\ 
umes,* to destioy the existing belief in " Grod's works ol 
Creition,' should aiTect to hold thnt the belief in his " works 
of Providence " had been destrojed already But faith in a 
special superintendence of Deity is not yet dead : nay, more. 
He who created the human mind took especial care, in its con- 
struction, that, save in a few defective specimens of the race, 
Ihe belief should never die. 

The author of the " Vestiges " complains of the illiberality 
vith which he has been treated, " It has' appeared to vari- 
t.us critics," we find him saying, " that very sacred princi- 
ples are threatened by a doctrine of universal law. A natu- 
ral origin of life, and a natural basis in organization for the 
operations of the human mind, apeak to them of fatalism and 
materialism. And, strange to say, those who every day give 
views of physical cosmogony altogether discrepant n appear- 
ance with 'hat of Moses, apply hard names to my book for 
suggesting an organic cosmogony in the same way, liable to 
inconsiderate odium. I must firmly protest against this mode 
of meeting speculations regarding nature. The object of my 



■' VesH^ei of the A'adiroi HUtory of Crea 
\ a Sequel to the Vettises." 
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IroI Mliileier may bf sud ot llie rmr tier in which I }» 
tica'ed, IS puiely scicntihc The v ews winch I give of the 
hi-,iorv of urganizition stand exactlj on ihe &-\me groiino 
upon which the geological docti nes stood fifty years ago, 
I im mei'ply endi'avormg to read aught another chapter of 
thi, mystic book whi(,h hod has pi leed under the attention 
1 he absence of all hberahly in my 
striking and pspecially so in tho^ie whose geologi- 
cj' doctrine'' have exposed them to similar misconstmction. 
l( tne men newlv emeiged tfom the odium «h ch was thrown 
upon Newton's thejrj of the pKneliry mot ons had rushed 
f >iward to turn that odium upon the patrons ol the d i»mn^ 
science of Geology 'hey would have been prefiguring the 
Condjct of sever il ot my critics themsehes hardly escaped 
from the rude hinds of the nation minded yet eager to joir 
that rabble against a new and equally u.,friended stranger, -a 
if such were the best means of purchasing impunity for them- 
selves. / trust that a Utile time will enable the ■public to pen- 
'traie 'his policy " 

Now, there is one very irapo p h h h h 

of th s complaint does not see h ] d fl 
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pure induct on Galileo was ti m d — h 

discoverer of gieat truths, and p f d d 

ng them and on hs d scove d h ng 
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he build up certain deduct ve b 1 f h h 1 d p 
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joint [jroduction, — regarding the great antiquity of the globe. 
No geologist worthy of the name iegan with the belief, and then 
set himself to square geological phenomena with its require- 
ments. It is a deduction, — ^ a result; — not the starting as- 
sumption, or given sum, in a process of calculation, but its ulti- 
mate linJing or answer. Clergymen of the orthodox Churches, 
such as the Sumnera,Sedgwicks, Bucklands, Conybeares, and 
Pye Smiths of England, orihe Chalmerses, Duncans, and Flem- 
ings of our own country, must have come to the study of 
this question of the world's age with at least no bias in favor 
if the geological estimate. The old, and, a 
erroneous reading of the Mosaic account, w 
general a one early in the present century, n 
ed upon them, in tlieir character as 
sensible influence of a directly opposii 
of the complete reversal of their c 
broad unhesitating finding on the si 
maiely substituted instead, serves tc 
itiated the strength of the evidence li 
There can be nothing m 
■,he same calibre and cl; 
track, that yielded in the first instance to the astronomical 
evidence regarding the earth's motion, and, in the second, to 
the geological evidence regarding the earth's uj^e.* 



J it has proven, 
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■s of religion, a 
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intimate to the unin- 
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1 than that it is minds of 



• Tlifc chapter in which this passage occurs originally appeared, 
« ith several of the otherfi, in the Witiiess newspaper, in a series oJ 
articles, entitled "Rambles of a Geologist," and drew forth, tha 
following letter from a ijo^ respondent of the Scottish Prett, tht 
.rrgaii of a powerful and tbiroughly respectable section of the old 
Dissenters of Scotland. I pr sent it to the reader merely to show, 
that if, according to tb.a B';thor of the "Vestiges," genlogista »»- 
"ailed the, devcla.imcr.t hyp.thesis in the fond hope of "turchaa- 
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THE UEVELOPMENT ! 



But how very different the nature and history of the de- 
velopment hypothesis, aad the character of the intellecta 
with whom it originated, or by whom it has beer, siaice 



ing impunity for themBclves," tliey would succeed in securing ijaly 
disopjiointment for their paiiia : — 
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) FOUNDATIOBS. 
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had tolly rod p h iin 
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eeas that converted himaeK aa 

not victory, 13 my object, I p 

idly refute it.[!] I'iU then ed 

our world, nay, tho whole un 

six or seven thousand year ha 

excellence of which we hav fe 

' veatigea of creation.' I 

I have held now for nearly hir lasi 

tudes of the philoaophioal w in 

Been cause to change it. O lu~ 

the interval referred to, a constant oppoient of the once famous, 
though now exploded, nebular hvpotheaiB ot La Place ; and 1 yet 
expect to Bee phy^kal rUnelopmeni and fo ig chronology wither also 
an this earth, now that WEiit boot (the said hypothesis) has botn 
eradicated from the skv.[! ! !] — lara, Sir, your most obedient ser- 
va.it. 

" Philmethes." 
I am afraid theie is little hope of converting a man who haa 
hold so stoutly by his notit 
iy as, during that period, ! 
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Tdliamed now lying before me, bearing date 1750, in ivhich 
I find very riuarly ilie siinie account given of the origin of 



parenl sppcioa, The same would be still more the case ivitli a new 
generation, fed upon a new deposit from some deeper volomio, such 
ns the Caradoc or Wenlook Limestone, in wliich, lime more and mora 
predominates. Now, if any one will examine the various prints of 
trilobitea in Sir R. Murohison's valuable work, lie will find but very 
di iff 

kn 



po be aa be iff 

The author of the "Vestiges," with this, the fundamental por^ 
lion of his case, granted to him by the Dean, wiU have eseeedingly 
little difficulty in making out the rest for himself. The passage is, 
however, not without its value, as illustrative of the darkness, in 
oiattera of physieal soienee, "even darkness which may be felt," 
that is Buffered to lijiger, in this the roost scicnlilic of agos, in t"« 
Chureh of U'lokland, fiedgwiek, and Conylicare. 
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HYPOTHESIS 

aiumdls unl plants as that in the "Vestiges," and in which 
the sea is described as that great and fruitful womb of na^ 
tuie in which organization and life first began La narck, 
at the time when Maillet wrote, was a boy in his sixth 
ycai He became, comparatively early in life, a skilful bota- 
1. St and coiichologist ; but not until turned of fifty did he 
11- hmiself to study general zoology; aild his greaiur work 

III ihc invertebrate animals, on which his fame as a naturalist 
cliicfly lests, did not begin to appear — for it was published 
seually — until the year 1815. But his development hyijolhe- 

■ ■) ■ ! h h f h V g " ■ n ie 

Id I gb f — 18(P m h h d be n 

rtndb b dpi Id gISI n 

p d g dd ghOllRdSd I d 

Isarsd 101 pi dh hgl 

Shhd d! TblV fhBh 



fi d ock 1 b f 1 1 s f 

W Adthp pb gh m 

b L k d I d I p hyr 1 

lb y y I klfla. I 

nmppbd bih 

I h d 1 bed £ 1 f I 

gist he never became. In common with Maillet and Bufion, 
he held by Leibnitz's theory of n universal ocean , and such, 
as we have already seen, was his ignorance of fosiila, thai 
he erected dermal fragments of the Russian AsleioJepis into 
a new genus of Poiyparia, — an error into which the merest 
^ro in pateontology could not now fall. Such, in relation 
o these- sciences, was the man who perfected the dream of 
te- -elopmeni. Nor has the most distinguished of itscontinen 
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OLDER THAN ITS ALLE&BD FOUNDATIONS. 395 

w living, — Professor Oken, — an/ higher 
claim 10 be regarded as a disciple of the inductive school of 
Geology than Lamarck. In the preface to the recently pub- 
lished translation of his " Physio -Philosophy," we find the 
following curious confession : ^ " I wrote the first edition of 
1810 m a kind of inspiration, and on that account it waa 
not so welt arranged as a systematic work ought to be. Now, 
though this may appear to have been amended in e second and 
third edition, yet still it was not possible for me o con pie y 
Htlain the object held in view. The book has e e o e e 
mained essentially the same as regards its ftindan e al p n 
ciples. It is only the empirical arrangement n o enes of 
plants and animals that has been modified from time to time, 
ill accordance vnlk the scientific elevation of their several de- 
partmmts, or just as discoveries and anatomical investigation!, 
have increased, and rendered some other position of the objects 
a matter of necessity.''^ An interesting piece of evidence 
this ; but certainly rather simple as a confession. It will be 
found that while whatever gives value to the " Physio-Philoso- 
phy" of the German Professor {a work which, if divested of 
all the inspired bits, would be really a good one) was acquired 
either before or since its first appearance in the ordinary way. 
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tic regions. Such, in ihe present day, are tJit, geclogical no 
lions of Oken ! They were doubtless all promtdgaled in what 
IS modestly enough termed "a Hnd of inspiration;" and 
there are few now so ignorant of Geology as not to know thai 
the possessing' agent in tiie case — for inspiration is not quite 
the proper word — must have been at least of kin to that 
ingenious personage who volunteered of old lo be a lying 
spirit in the mouths of the four hundred prophets. And the 
well-known fact, that the most popular contemporary ex- 
pounder of Oken's hypothesis — tlie author of Ihe " Vestiges" 
— has in every edition of his work been correcting, modify- 
ing, or altogether withdrawing his statements regarding both 
geological and zoological phenomena, and that his gradual 
development as a geologist and zoologist, from the sufficiently 
low type of acquirement to which his first edition bore witness, 
may be traced, in consequence, with a distinctness and cer- 
tainty which we in vain seek in the cases of presumed devel- 
opment which he would so fain establish, — has in its bearing 
exactly the same effect. His development hypothesis was 
complete at a time when his geology and zoology were rudi- 
mental and imperfect. Give mo your facts, said the French- 
man, that I may accommodate them lo my theory. And no one 
can look at the progress of the Lamarcklan hypothesis, with 
reference to the dates when, and the men by whom, it was pro- 
mulgated, without recognizing i. '' one of perhaps the most 
striking cmbodimentsof the Frenchman's principle which the 
world ever saw. It is not the illiberal religionist that rejects 
and casts it off, — it is the inductive philosopher. Science 
addresses its assertors in the language of the possessed lo the 
sons of Sceva the Jew ; — " The astronomer I know, and the 
geolc^ St I know ; but who are ye ? " 

One of the strangest passages in the "Sequel i" iha 
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TO THE WANT OF IT. 297 

Vestiges," 5 that in which its author carries his apfieat .from 
^he tribunal of science lo "another tribunal," indicated bul 
-lot named, before which " this new philosophy " [remarkable 
chiefly for being neither philosophy nor new] " is to be truly 
and righteousiy judged." The principle is obvious, on ^vhich, 
were his opponeiils mere iheologian?, wholly tinahle, though 
they saw the mischievous character and tendency of his con- 
clusions, lo disprove them scientifically, he might appeal from 
theology lo science : " it is with scientific truth," he might 
urge, " not with moral consequences, that I have aught to do." 
But on what allowable principle, professing, as he does, to 
found hia theory on scientific fact, can he appeal from science 
lo the want of it } " After discussing," he says, " the whole 
arguments on both sides in so ample a manner, it may be 
hardly necessary to advert to the objection arising from the 
mere fact, that nearly all the scientific men are opposed to t!ie 
theory of the ' Vestiges.' As this objection, however, is like- 
ly to bo of some avail with many minds, it ought not to be 
entirely passed over. If I did not think there were reasons, 
independent of judgment, for the scientific class coming so 
generally to this conclusion, 1 might feel the more embar- 

p % g 1 d f rm As the case really stands, 

h b 1 f h I g h present a true responso 

p h b ppea mely challengeable. It is 

nd d hmh hyre linost without exception, 

g d I h lid partmcnt of science, and 

hi 1 1 o other parts of that vast 

^ Id F y y od fro age to age, wc see them 

Bt work, adding, no doubt, mujb to the known, and advanc- 
ing muny important interests, but at the same time doing 
little for the esiablishment of comprehensive views of nature. 
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APPEAL FROM SCIENCE 



Exporimeiits in however narrow a. walk, facts of whatcvcil 
lake repulalions in scientific societies ; all beyonci 



lar fact, that the more distinguished original discoverers of 
ihe present day rank among al once its most philosophic, 
most elegant, and most extensively informed writers ; — grant- 
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gence. And had the author jf the Vest y^. foui ded h 
hypotheais on certain facte pertaining to the arts of cotton- 
ffeaving and calico-printing, the cotton-weaver and calico- 
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TO Tllli WANT OF IT. ^99 
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fully sensible of tlie fact, he calls in as witnesses the physical 
sciences, and professes to lake down their evidence. He 
CiiUs into court Astronomy, Geology, Phytology, and Zoology. 
" Hold ! " exclaims the astronomer, as the examination goes 
on ; " you are taking the evidence of my spewal science most 
unfairly ; I challenge a right of cross-examining the witness." 
HIdl hfeig y p gmysc 

h q d g f y wl 1 
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nanower men than the man of cotton or the man of calico 
It is but in our own little departments that we ask to be heard." 
" But you shall not be heard, gentlemen," says the author of 
the " Vestiges ; " " at all events, I shall not carfi one farthmg 
for anything yoii say. For observe, gentlemen, my bypotho- 
m is nothing without the evidence of your sciences ; and you 
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inscTibed on tbe old tables of slone, could address themselves 
io but previously existing belief. The sceptic would see in 
the Sinailic characters, were they placed before him, merely 
the work of an ordinary tool ; and in the Greek of Peter and 
John, a well-known language, a''fluired, he would hold, in 
the common way. But what saj you to the relies that stand 
out in s ich bold relief from the ("ocks beside us, in their cliar- 
aclei as the results of miratl'i ( 1 hu perished tribes and 
races «hich thej repiesent all legan to exLst There is no 
truth which ^i-iuiee Ctku more conjuinely demonstrate than 
that thL> bad all a beginning The infidel who, in this late 
age uf the world, would attempt falling bick on the fiction of 
an ' intinite stries,' «ould be laughed to scoin They all be- 
gan to he But how ' No true geologist holds by the devel- 
opment hypothesis; — it has been resigned to sciolists and 
and there is but one other allernaiive. Tiiey 
be, through the miracle of creatitn. From the evi- 
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him in the Creator's behalf." 
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FINAI' CAUSES. - 



CONCLUSION. 



" Natural History has a principle on which to reason," 
says Cuvier, " which is peculiar to it, and which it enipjoya 
advantageously on many occasions : il is thitt of llie con- 
dkions of einstence, commonly \eimed_fiaal causes.^^ 

Ill Geology, which is Natural History extended over all 
ages, this principle has a still wider scope, — embracing not 
merely the characteristics and conditions of the beinga which 
now exist, but of all, so far as we can learn regarding them, 
which have ever existed, and involving the consideration 
of not merely their peculiarities as races placed before us 
without relation to time, but also of the history of their rise, 
increase, decline, and extinction. In studying the biography, 
if I may so express myself, of an individual animal, we have 
to acquaint ourselves with the circumstances in which nature 
has placed it, — its adaptation lo these, both in structure and 
instinct, — the points of resemblance which it presents to tiie 
individuals of other races and families, and the laws whicii 
determine its terms of development, vigoro' s existence, and 
decay. And all Natural History, when restricted to the pass- 
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ing now of the world^s annals, is simply a congeries oC biog 
raphies. It is when we extend our view into the geologica. 
field that it passes from Uography into hisU.ry proper, ana 
that we have to rise from the consideration of the birth ana 
death of individuals, which, in all mere biographies, form the 
great terminal evsnts that constituie beginning and end, lo a 
survey of the birth and death of races, and the elevation ^r 
degradation of dynasties and sub-kingdoms. 

We learn from human history (bat nations are as certainly 
mortal aa men. They enjoy a greatly longer term of exist- 
ence, but they die at last : Eoilin's History of Ancient Na- 
tions is a history of the dead. And we are taught by geologi- 
cal history, in like manner, that species are aa mortal as indi- 
viduals and nations, and that even genera and families become 
extinct. There is no man upon earth at the present moment 
whose age greatly exceeds an hundred years ; — there is no 
nation now upon earth (if we perhaps except the long-livei! 
Chinese) that also flourished three thousand years ago; — 
there is no species now living upon earth that dates beyond the 
times of the Tertiary deposits. All bear the stamp of death, 
— individuals, — nations, — species ; and we may scarce leas 
safely predi&te, looking upon the past, that it is appointed for 
nations and species to die, than that it " is appointed for mait 
once to die " ^Even our own species, as now eonsliluled, — 
with mstincts that conform to the original injunction," increase 
und multiply," and that, in consequence, " marry and are given 
ni marriage," — shall one day cease to exist ■ a fact not less 
ill accordance with beliefs inseparable f n he f 1 f the 
Christian, than with the widely-found dp f the 

geologist. Now, it is scarce possible f h h m n id to 
'lecome acqua'nied with the factithat at F "^ pecies 

began to exist and tlien, after )he lapse f Id cased 



Hosted hyGoogle 



iiiN Gi;or,oi:ic iuSTOBY. 30& 

iu bi:, wiOiout inquiring wlieilier, from ll«! '' coiirfi'ioiis of v.x- 
isience, commonly termed final causes," we cannot deduce 
a reason i^r their rise or decline, or why their term of being 
should have been included rather in one certain period of time 
than another. The sami; faculty which finds employment in 
tracing to their causes the rise and fall of nations, and which 
t is ihe merit of the philosophic historian jurficiously to exer- 
cise, will to a certainty seek employment in this department 
of history a." so ; and that there will bo an appetency for such 
speculations in the public mind, we may infer from the suc- 
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century from the present time ; and then, I doubt not, geologi 
cal history, in legitimate confoimity with the hns of mind, 
and from the existence of the prpgnint ptmctple ptruliar, ac 
cording to Cuvier, to that si icnce ol wliich Geology ifa 
simply an extension, will assume d vtry e\traordmarv form 
We ;anno yet aspire "to the height u( thisgiiat digument " 

2e* 
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our foundations are in parts still unconsolidateii and iiicom 
plele, and unfitted to susvain the perfect superstructure which 
shall one day assuredly rise upon them ; but from the little 
which we can now see, " as if in a glass darkly," enough au- 
pears from which to 



r h rj f ! f eat monarchies of the world wag 

yp fi d ! J [1 d am of the ancient Babylonish 

k b 1 1 g errible in its form and bright- 

ss f h h I lead IS pure gold," the " breast and 

m f I h belly nd thighs of brass," and the legs 

if f d f on mingled with clay." The 

lb f i 1 central object was appropriately 

1 f [ ss m 1 and the image itself typified the 

m rely h 1 f the earth. It would require a 

d ty d tF fi ymbolize the great monarchies 

t A d E I ttoQ does furnish such a figure, 

I I h h Sf> d by the captive prophet beside 

h Ch b I tie heave s neie opened, and 

h sa f G d I that ci ar ot of Deity, glowing 

fi d b h CO 1 lex vi eels ' so high thai 

h J d df 1 d abo t w tl eyes, there were 

1 g f h f ur faces tl ree ere brute and 

h m d h t,h II sat the Son of Man It would 

Im m as i h iblime \ision, — in which, with 

f d h mprpss the imagination, there 

m I f 1 m f iwful incomprehensibility, and 

b h I g f Eaflaclle ha-; failed adequately to 

portray, — the histoij of all tin pi-st and of all the futuie hid 

been symbolized. In the order of Pro\idence inlimated in the 

geti ogic record, the brute iace..,, as n thf vision, outnumbe' 
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t;ie human ; — tiie huniiio dynaaly Is one, and the dynasties 
of t le inferior animals are three ; and yet who can doubt that 
ihey all eq Uy f ]> 11 d d I p f 

whole, ashf fdb hb hh 

have been m g d d fi goal h y f 

one grand 1 *^ g — I f 1 p h h 

the comp h f 1 _ 1 d 1 bl 

level; an I 1 I f 11 h is b n d 

them on 11 Ipd — alkssh 

appearanc — 1 1 ] f I 

nature in I k ^ M 1 d f lb 

ginning? 

There ' ^ i ri h b h n h 1 
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tocean pr d d h h h id ery I 

coyrse, ha Id dV bta hhhyf 
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add a lo\ ml 111 oc 

But the fish m I 1 p d d I p 

tile and thbdl pi dl i h p Id 

Ihe mamn f qdpd dh mf qd 
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whom God d h g — hmhIdB 
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an extraordinary fact, without reference to other considera 
lions, that the order adopted by Cuvier, in nis animal kingdom, 
IS that in which the four great classes of vertebrate animais, 
when marshalled according to their rank and standing, nalu- 
-allv range should be also that in which they occur in order of 
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time. Thu brain wlii:;ii boars an average iiroporliorj to the 
Kpinul cord of not more than two to one, came first, — it is the 
brain of the fish ; tliat which bears to the spinal cord an av- 
eiage proportion of two and a half to one succeeded it, — ll 
is the brain of the reptile ; then came the brain averaging as 
three to one, — it is that of the bird ; next in succession came 
the brain that averages as four to one, — it is that of tbo mam- 
mal ; and last of all there appeared a brain that averages as 
tirmiij/'three lo one, — reasoning, calculating man had come 
upon (bo s^ene. All the facts of geological science nre hos- 
ile to the Lamarctiao conclusioD, that the lower brains were 
developed into the higher. As if with the express intention 
of preventing so gross a mis-reading of the record, we find, 
in at least two classes of animals, — fishes and reptiles, — the 
higher races placed at the beginning ^ the slope of the inclined 
Diane is laid, if one may so speak, in the reverse way, and, 
instead of rising towards the level of the succeeding class, 
inclines downwards, with at least the effect, if not the design, 
of making the break where they meet exceedingly well 
marked and conspicuous. And yet the record does seem to 
speak of developvicnl and progression ; — not, however, in the 
province of organized existence, but in that of insensate 
matter, subject to the purely chemical la«s It is m the stvle 
and character of the dicellmg place that gradual improvem nl 
seems to have taken place , — not n the functions or the rank 
of any class of its inhabitants , and t is w (b special tefeience 
to this gradual improvement ti our common m insion h">use 
the earth, in its bearing on the 'conditions of e\ sleni,e," 
that not a few of our reasonings regaiding the lotroduclion 
and extinction of species and gtnei i mist piocted 

That definite per id at wbch man wti mlro lc"'' upon 
ihc scene seems 'o liavt btf^n ]tc illy dcttiiii itd by tbf 
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idea conveyed to Ihc mind, of some universal and tinnmile^ 
danger. Wo may flee from the crater of a volcano in active 
eruption, or from tlie dwelling whose destruction is threat- 
ened by the approach of the lava stream ; hut in an earth- 
quake, direct our flight whithersoever we will, we slill feel 
as if we trod upon the very focus of destruction." Not lesa 
striking is the testimony of Dr. Tschudi, in his " Travels in 
Peru," regarding this singular effect of earthquakes on the 
numan mind. "No familiarity with the phenomenon can," 
he remarks, " blunt the feeling. The inhabitant of Lima, who 
from childhood has frequently uitneased these convulsions 
of nature, is roused from his sleep hv the shock, and rushes 
flora his apartment wLth the crv of '■Misericordia!'' The 
forf igner from the north of Euiope, who knows nothing of 
"Billiquakes but by description, waits «ilh impatience to feel 
the movements of the earth, and longs to hear iiUh his own 
ear the subternitiean sounds, which he has hilhetto con- 
sidoed fabulous With levity he treats the apprchen 
sion of a coming com ulsion, and laughs at the fears of the 
natives , but as soon as his wish is gratihed, he is terror- 
stricken, and IS involuntarily prompted to seek safety m 
flight " 

Now, a partially consolidated planet, tempested by fre- 
quent earthquakes of such tcinble potency, that those of the 
historic ages would be but mere rpplf^ of the earth's sur- 
face in comparison, could he no pioper home for a creature 
BO constituted The fish or reptile, — amnijis of a limited 
range of mstinel, exceedingly tenacious of life in most of iheir 
varieties, oviparous, prolific, and whose young immediately 
0.1 then scape fiom the egg can provide for themselves, 
migh' enjuy existence in such eiicumslances, to the full ex* 
*nt of their oaf o> capacities, and when sudden death fell 
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Qpon them, — though their remains, scmte re J over wide treas, 
coDtitiue to exhibit that distortion of posture incident to vio- 
lent dissolution, which seems to speak of terror and suffering, 
— we may safely conclude there was but little n:ai suffering 
in the case : they were happy up to a certain point, and un- 
conscious forever after. Fishes and reptiles were the proper 
mhabihinls of our planet during the ages of the earth-tem- 
pests; and h d 1 p ra ' f h chemical ijws, 
these had b 1 f q d ibte, the higher 
mammals d d Tl p I d ages of these 
tempests d d d I I y d lly ettled down, un 
til the Stat f h b 1 h mparalively fixed 
and stable fw 1 wllbedp d deny. The evi- 
dence whi h pp p I h y f tlie development 
of our pla p b 1 f organized and 
sentient being, seems palpable at every step. Look first a 
these Grauwacke rocks ; and, after marking how in one place 
the strata have been upturned on their edges for miles together, 
and how in another the Plutonic rock has risen molten 
from below, pass on to the Old Red Sandstone, and examine ita 
significant platforms of violent death, — its faults, displace- 
ments, and disloL.aiir ns see, ne\t, in the Loal Measures, those 
evidences of sinkinj, and eier sinking strata, for thousands of 
feet together, m^rl^ in the Oolite those va*;! overhing masses 
of trap, stretching nth\iarl the lands,c pe, far dS the e^,e can 
reach; obi'^ive caiefully how the '' gns of convulsioD and 
catastrophe gi id iiliv lessen as »e descend to the times of 
the Tertiary, though even in these age of the manimiferous 
quadruped tlie earth must have had its oft recurring ague 
fits of frightful mtensit} , and then, on closing the survey, 
consider how pvceeduigly partial and unfrequent these earth- 
le-npests have becjme m the recent periods '\^s we find 
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e ed o e dep of d f fee bj one vas o flo v 

of B[ a nek SI) y o e flow wh c e\cee s n a ea 
all Eiighnd, occurs m %ulhcrn Africa. The earth's sur- 
ffice is loughened with such, ^ mottled as thickly by the 
Plutonit, masses as the skm of the leopard by its spots. The 
ap d c ttl I nd our Scottish metropolis, and 

rap s so p ha ac e to its scenery, is too inconsid- 

e a le o be a k d n eol g c 1 maps of the world, that we 
ye see s ked and pe kled ih similar memorials, thoiigli 
on n nens ly a e c le of the eruption and overflow 

wl cl ook pla n I ea hq »ke tges What could man 
have do e o h ^lobo a a le when such outbursts were 
con pa vely common occu ence- ■* What rould he have 
done whore Ed\nburgh now stands during that overflow of trap 
porphyry of which the Pentland range forms but a fragment, 
or that outburst of greenstone of which but a portion remains 
in the dark ponderous coping of Salisbury Craigs, or when the 
thick floor of rock on which the city stands was broken up, 
like the ice of an arctic sea during a tempest in spring, and laid 
on edge from where it leans against the Castle Hill to beyond 
the quarries at Joppa r The reasoning brain would have been 
wholly at fault in t scene of things in which it could neither 
'ts**^ee the exterminating calamity while yet distant, nor con- 
trol it when it had come ; and so the reasoning brain was no; 
produced until the scene had undergone a slow but thorough 
process of change, duiing which, at each-progressive stage, :i 
lad furnished a platform for higher and still higher life. 
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reptile, — the humerus of a bird, — tbe jaw of a quiidruped, 
— all, uny of ibese ibmga, weak and insignificant as they 
may seem, become in such a quarrel too strong for usnnd our 
iheory t the puny fragment, in the grasp of truth, forms as 
irresistible a weapon as the diy bone did in that of Samson 
o' old ; and our slaughtered sophisms lie piled up, " heaps 
upon heaps," before it. 

There is no geological fact nor revealed doctrine with 
which this special scheme of development does not agree. To 
every Irulh, too, really such, from which the antagonist 
scheme derives its shadowy analogies, it leaves iis full value, 
It has no quarrel with the facts of even the " Vestiges," in 
their character as realities. There is certainly something very 
•xfruordinary in that foetal progress of the human brain w 
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which ll I. is'^ertorsol ihp leielopment h^Dolhesw havt loundtil 
3(1 mm,h Nature in coiifeli ucting ihia curious organ, nrit lays 
■lown 1 grooved coid, t: the caipentpi lavs rioivn the ked of 
his vessel, and on this narrow ba=e the peifect hruin, as 
month after month passes by, is gradu illv huilt up, like the 
vessel from the keel First it grows up into a brditi closely 
resembling that of t fiah , a few udditions more convert il 
into 1 braia undistiiiguishable from ihal of a reptile , a few 
additions inoie im[jart to it the poifccl appeirance of the 
brain of a bird, it then deM,lopes into a brain e-ici edmgly 
like thtit of a mammileious quadruped, and, finally expand* 
11 g dttp, and spreading out its deeply corrugated lobes, nil 
they proiect widely over the bisp, it assumes its unique char- 
acter a'j a human brain Radically such fiom the first, it 
pisses towards its full development, through all the inferiot 
foims, ftom that of the fish upwards, — thus comprising, dur- 
ing Its ftElai piogress an epitome of geologic history, as if 
each man were in himself, not the mirioiosm of the old fan- 
ciful philosopher, but something greatlj more wonderful, — 
a compendium of all animated nature, and of kin to every 
creature that lives Hence the remark, that man is the 
B im total of all animals, — "the animal equnalenl," says 
Okcn, " to the whole animal kingdom " We are peihaps too 
much in the habit of setting Tsidt, reil ficls, when they h-ne 
deen first seized upon by the infidel, and ipproprialed to the 
purposes of unbelief, as if they had aufleied contaminat on in 
his hands We forget, like the brother " wedk in the faith," 
instanced by the Apostle, thai they ire in themselves " crea 
lures of (Tod , " and too leadih reject the lesson which they 
teach simply because tht,y have been offered in sacrifice to 
un idol And this strange fact of the progiess nf the human 
biain IS assiiredlj a fact none the less worth looking at from th< 
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L iritidelitv has looked at it fust On no priiici 
pie recognizable n right reison can it bi. urged in suppon ol 
the development ijfotbeais, — it is a fact of ^i"?!!? develop 
menl, and of tliat only But it would be well should it leid 
our metaplij ?i Clans to inqu re whether thej have not been 
rendenng their science loo inaiilaled ind exclusive , and 
wliplher the mind that ttorks ly a brain th is ' fearfully and 
wondufuUy made, ' ought not to be Mewed tathpr in connec 
tion wiih all animated nature, esj-ecialh a-i wt find nature 
exemplified in the \ai ous \p|tebnl frums than as a thing 
fundamentally abatnci and distinct The brain buili up ol 
all the types of htain, may be the jrf,an of a raind com 
pounded, if 1 ma\ so express myself of all the varietiis of 
mind It would be peihap^ o\er funcit il to irge that it is the 
creiture who has made him'.elf frfe oi all the i^lenients 
whose brain has been thus in success, on that of all their proper 
denizens , and that there is no animal instinct, the lunct on of 
which cannot be ill istrated by some art mastered by man but 
there can be nothing o\er ftnciful in the suggestion, founded 
on this iicl of Icetdl development, that poss bly some of the 
mori" obscure signs mpressed upon the human character may 
be bbst read through the spectacles of phj sical science The 
successive phases of the fcetdl brain give at Itost fjir warning 
that, in tracing to its hrst principles the moral and intellectual 
nature of man, what is properly his "natural history ' 
should not be overlooked Oken, after describing the human 
creature m one passage as "equntlent to the whole animal 
kingdom," designates him in another as "God wholly mani 
fesied," and as " God become man , " — a style ot expi es= on 
fit which the English reader may start, as that of the " big 
mouth speaking blasphemy," but which has become exceed- 
ingly common among the .itionalista of the Cootinetit, Thtt 
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irrcieictit naturaliat ought suit ly to hue rempmbered, thai 
the ".urn totil of all the animHls cannut be different in its 
nature fiom the vanou'i sum^ of which i1 is au aggregate, 
— seeing that no summation ever differs in quality from 
the items summeJ up, which compose it, — ^nci that, though 
it nia} amount in this case to man the animal, — to man, as 
h(, may be weighed, and mea-Jured, and subjected to tlie 
dtsfetiing Knife, — it cannot pos-iibly jmount to God Is God 
inereU i sum total of biris dnd bejsts, reptiles and fishes, — 
a meie Egyptian deity, composed of fantastic hieioglyphics 
deri ed t o i tl e forms ot tl e brute creation ? The impieties 
of ti e transcenden al s aj however, serve to illustrate that 
mode of se z ng on ter s wl ich, as the most sacred in the 
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history, which appear to fall as k.gilimately within the scope cf 
argument founded on final causes, as those which bear on the 
appearance of man at his proper era. The period of the 
mammiferous quadrupeds seems, like the succeeding human 
period, to have been determined, as I have said, by the earth's 
litnsss at the lime as . place of habitation for creati/esso 
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under whicb matter exisis on our planet, or the luxuriant vege- 
tation which it bore during the Secondary agns. And such 
Was lot the chuiviclci- of th group which coniposcil tiw 
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t;pli!o dynasty, The Iguai 1 1 b q 

BS lall as the elephant, — g ly 1 d R 

seem, al least as bulky. Th M g !osa m 1 

least equalled the rhinoceros I Hylas Id h 

outweighed the hippopotamus. A 1 h p 1 h II d 

in size our hugest mammals ii h b d h 1 d h ] I 

— Ichtbyosaurs, Plesiosaiirs, d L ^d — 1 &6 
bulky than the celacea tbema I p d h N 
only wa^ the platform of bein ocpd II b d I h 
ulso in all its height ; and it i d pi t 
iTioi'e obvious ideas of adaptn — pi lb b 
cause gleaned from the very f f i f I f 

— that such should have been h B i pf 
strange, because under the ' r I Id f 
principle of adaptation more o I d f I V ^ 
more Provideniial,\hs.i no soo h h g m I 
Iroduced as a group, than, with b f p l* P 
tiles appear in greatly dimioisb d p p Fh y I g 
er occupy the platform to its f II f I h E 
tropical countries, in which ce f m 1 f I II 
attain to the maximum size, the p 1 f p h 
dilean family, a few ha 1 1 d h d ^rad d b 
and pythons, are a sm 11 d mp I p 

Nay, the existing git fh Iss — 1 ocil d 

boai— hardly equal n b Ik th h d pi f 1 

of the Oolite and the W Id f b h 

is ae reason deduceabi fmh fh<Tshh 

cou .try that sustain a n m 1 b Ikj 1 I ph 

siiruld not also supp t a p I 1 g 11 d 

why the Megalosaurus, Hylje d D d I 

lot have been cottemporary w h h I g d 1 

tos. Tlie change wh'.cli took 1 1 h P ' g p 
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mediately on their dethronement ai the close of the Second- 
ary period, seems scarce less strange than that sung by Mil- 



"Behold a wonder 1 They but now who seenmd 
In bigness tr^eurpaBS earth's ^ant sons. 
Now less than sinaUest dwarfo, in narrow room 
Tht jnged mimberleas ; like that pygmean race 
Beyjnd the Indian mount; or fairy elves. 
Whose midnight revels, by a forest side 
Or fountain, some belated peasant sees. 
Or dreams he sees, while, overhead, the moon 
Sits ai-bitreas, and nearer to the earth 
Wheels her pale course." 

But thougi] we cannot issign a cause for this general re- 
ductioa ot the rtptile i,Iass, sive simpl\ the will of the ^11 
wi^p Creator, the reason «hy it should hive tiken place 
seems e-isil^ assignable It was a bold saving ot the old 
philosophic heathen that "God is the aoul of brutes ," hut 
writers on loslinct in eien our own limes have said less 
warrantable things God does sepm to do for many of the 
inferior animals of the lowei divisions, which, though devoid 
of brain aod veitebral column are yet skilful chemists and 
accomplished architects and mathemalicnn'!, what he en 
abUs mtn, throUj;h the eierci'e of the rei-oning faculty, to 
do for him'*lf , and the ancient philosopher meant no more 
And in clearing dwaj the giants of the leplile dynasty, when 
ihoir kingdom had piised awav, and then re introducing the 
class as much shrunken in then proportions as restnctLd in 
(heir doni uns, the Creator seenri to h tie been doing for ibo 
maiiimols what m'sn m the character of a " mighty hunlet 
J-foic the LoiJ, ' doL, forhim,elf Theie is m niture lery 
'ittlt if what i in be cilled uar The cities of this country 
eumiot be aail o be in i sttte of war thjjgh their cat'lp 
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marke s a e ! ron(|,ed eek wiih animals for slaugSitei 

a d he b che and fi 1 no gcr find their places of business 
h on^ d w I cus ome A d such, in the main, is tlie con- 
d on of t e al o H — it consists of its two classes, — 

a al of ] ey a d be a nals upon which they prey : its 
wa s a e n ply hose of 1 e butcher and fisher, lightened by 
a dash oi le eajoyn e s of he sportsman. 

" The creatures see of flood and field, 
And those that travel on the wind, 
"With them no strife can last ; they live 
In peace and peace of inind." 



place in the fore-front of rreai on and c ea ures of a I ghe 
frier introduced into lis con I d ng d fas fe n^ 
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()la e of w1 ch 1 e 1 ad bee so 1 ng he nona cl Ian ha 
balk shra k and h s eng hi e 1 a d he a sumed i h 
m 1 y of fo m nd pec a o e keep g lis edu ed 
crcum -i ces d comi a bl t le^eneral velfa Bu 
hou^h 1 e r aso of he eJ o ppears ob ous I know 
o that can be referred o an o 1 e cane iia s mply he 
w 11 of he All W ae Crea o 

There hangs a mjstery greitiv more profound cuer the 
facl of the df^iadation than over thit sf the r due im xni 
dtminutton of cl isseq We can assign what at least seetm 
to he a stiflicient leason why when reptiles formfd as i class 
the highest repre-ieniitivps of the vertebrata tlicy should be 
of imposing bulk and strength ani altogether worthy of tbtl 
poBi of precedence which they then occupied imong the am 
mals We ciTi also assign a reason for the strange reduction 
which took place among them in strength and b ilk imme 
dntelv on their removal frcm the first to the second place 
But why not onh leduclioit, but ilso degradatton f Why as 
division started up In advance of division, — first the reptiles 
in front of the fishes, then the quadrupedal mammals in front 
of the reptilea, and, last of all, man in front of the qaadru- 
pedal mammals, — should the supplanted classes, — two of 
them at loaet, — fishes and reptiles, ^ — for there seem to have 
been no additions made to the mammals since man entered upon 
the scene, — why should they have become the receptacles of 
orders and families of a degraded character, which had no place 
among them in their monarchical state ? The fishes removed 
beyond all analogy with the higher vertebrata, by their homo- 
cereal tails, — the fishes (Aeanfhoplerygii and Suh-brai hiali) 
with their four limbs slung in a belt round their necks, — the 
flat fishes, (PlenroneclidiE,) that, in addition to this deformity 
sre so Iw isted to & side, that whi.e the one eye occupies a single 
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May not, ia short, what we term degradation be merely one 
of the modes reaoiled to for filling up the voids in creation, 
and thereby perfecting a scale which must have been origi- 
nally not merely a scale of narrow compass, but also of innu- 
merable breaks and blanks, hiatuses and chasms? Such,, 
certainly, would be the reading of the enigma which a Soame 
Jenyns ora Bolingbroke would suggest; but the geologist has 
learned from his science, that the completion of a chain of at 
least contemporary being, perfect in its gradations, cannot 
possibly have formed the design of- Providence. Almost ever 
since God united vitality to matter, the links in this chain of 
animated rature, as if composed of a material too brittle to 
near theii own wiiight when strelchtd across the geologic 
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sges, i.ave uoen Jiopplng one after oqc f om his .-land, and 
sinking, fractured and broken, into the rocks below, 1. s 
urged by Pope, that were " we to press on superior powers," 
and rise from our own assigned place to the place immediately 
abovu tt, we would, in consequence of the transposition, 

" In the full creation leave a void, 
WTiero, one step broken, the grent seaie '9 doatroyed. 
From nature's chain whatever link we strike, 
Tenth or ten thousandth, breaks the chain alike.' 

The poet could scarce have anticipated that there was a sci- 
nce hen sleep ^ n die nd d earn ng the dreams of 

UlsonLelnz ndB n 1 1 was one day to rise and 
de nons ale ha bo 1 he en h and I e 1 thousandth link 
I e cl a n ha ] be 1 I b k d I d by h II 

1 e hous, ds of I k b II m m h 1 d 

biy press on sup p rs d w 

lure," without in th 1 ast ff g I ymno y f 
by the void which hi Id I 

thai, in fine, voids d bl k h sc I d I 

common things; a 1 h f Id by g 

gels, make one bl k h y gh d h p 

impunity. Furthe 1 g d d h fB I 

broke a reality, ad h 1 h 11 d 

" absurd hypothesi d h I I m d h 

polation of links n ss< ts 1 1 h fill 

up of the original bl k d m Id I 

involve the fact of d g d h h bl k 11 

be filled up, if I n y } m If f 1 1 

Each could be as 1 1 d h f I! by 1 

lion of lower form by h m 1 f h h I V, 

might receive th 1 p h f Bol gb k d 
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find the mvolenuii'* fuel of degradation r^nnin an un'JoUed 
riddle in our hands 

But though I can aasi^n neithei ii^ason nor rousp for the 
fuot, I cannnt a\oid the coticluaion, that it is iiivSOf iiled with 
certain other great facts in the mora! government of the uni- 
verse, by those threads of analogical connection which run 
through the entire tissue of Creation and Providence, and 
impart to it that character of unitj which speaks of the single 
jiioducmg Mind The first idea of e\erv religion on earth 
«hich has arisen out of what may he termed the spiritual in- 
st nets of man's nature, is that of a Future State , the second 
idea IS, that in this shte men shall exist m two sepaiate classei, 
— the one m idiance of the r piesent condition, the other far 
in the rear of it It is on these two gieat beliefs that con- 
scitnce every where finds the fulcrum from which it acts upon 
the conduct, and it is we find, wholly mopentve as a force 
V- (hoot them And in that one religion among men that, 
instead of retiring, like the pale ghosts of the others, before 
inc I ght of civihzation, brightens md e\p^nds in its beams, 
and in favor of whoso cla m as a levelition from God the 
liijhest philosophy has deulared, we find these two mailer 
idi IS occupying a si II more prominent place than in any of 
tho=e merely indigenous relig on*, thil spiing up m the human 
mind of themselves The special leason which the Adorable 
'^ uiour, during his ministry on earth oftenest enforced, and 
1c which all the others bjre reference, was the lesson ol d 
liiiil separation of mankind into two great divisions, — a divis 
ion of God like men, of who^e high standing and full orbed 
hippincss man, in the present scene of things, can form no 
ad eqmte conception and a division of men finally lost, and 
doomed to unutteralle m si ry ii d hcp'less degradal on 
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1 gl h dl J 1 f 1 f 
f d g J d 1 f i d d I 

N ly d f h h ghl 1 

I h 1 d p 11 ! U 

k Igtslhdyyfhfil 

ddbl fh pi— h hdy yfh p 
1 ddbyhflmmf djd — 

dlhd yf! f qipd 

I d by h f — ee f 

ID d h va d Ij 11 d d I 

f jm d ff g W k f h 

sofl h> dddphgh 

d — I h raldyasw dd 

hi b lht,hf — h h b 

mp gp m f d ra 

II bflgd fhp b 

m g es boul I walk firs We e gn ze e furlhei ibe fact 
of de^rada o spec allj e mpl fied n be fish and tbe rBptile, 
A d hen pass ng o o 1 e reve led eco d e learn tbai '.he 
dj a tv of nan n 1 e \ed s a e nl character is not the 
final one bu 1 a 1 ero to be ye a o he c eation, or, more 
p oj e ly e c a on kno vn I eolo^ c lly as the Resurrec- 
t on wh cb shall bo connec ed o s phj s cal components, by 
bo ds of mys e o pa e n y h he dynasty which now 
rt ^ s a d be bou d o men ally by 1 e cl ain of identity, 
consc ous a d ac ual bu h ch n all ha constitutes supe- 
r o y hall be as as ly ts s pe o as he dynasty of 
es) o s ble an s supe o o e en 1 e lowest of the pre- 
! ary djn s e We a e f rtl er a ^h hat at the com- 
me e e f h s la of he dyna e 1 will be a re 
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crealioii cl not only elf vdled, but also of degraded leii gs, — 
a recrrahon of llie lost We are taught yel further, liiai 
though the present dynasty he that of a lapsed race, n hich at 
thcir first introduction were pkced on higher giound than 
(hat on which they now stand, and iank b\ their own act, it 
W18 jcl part of the original design, from the beginning of all 
thmgs, that the> should occupy the existing platform , and 
that Redemption is thus no after- thought, lendered nece'ianry 
bv the fall, but, on the contrary, part of d general scheme, 
for which provision had been made from the hcgintimg, so 
ha le Dvne Man h o gh whom the woik of restoration 
I a be n eff c od a n eal y, in reference to the purposes 
of le E n ha le des gnated in the reinaikdble (c\t, 
lie La n sla n from )te fa ndal.ions of the world. " Slain 
f o n 1 e fo nda ons of the orld ! Could the assertors of ihe 
o y sc ence ask fo 1 ng age more express ? By piccmg 
le wo reco ds oge he — hat revealed in Scripture and 
h revealed n 1 e ocks — records which, however widelj 
geolog s s n aj n stake he o c, or commentators misunder 
s n1 1 e o 1 er have en a a ed from the same great Authoi 
— we le n ha n slo and olemn piajesty has period sue 
ceeded period, each in succession ushering in a higher end yei 
liigher scene of existence, — that tisb, reptiles, mammiferous 
i|uadriipeds, have reigned in turn, — thai responsible man, 
" made in the image of God," and with dominion over all 
iireatures, ultimately entered into a world ripened for his re- 
ception ; but, further, that this passing scene, in which he forms 
iha prominent figure, is not the final one in the long series, but 
-nerely ihelastof the prcKmima/y scenes; and that that period 
to which the bygone ages, incalculable in amount, with all theii 
well-proportioned gradations of being, form the imposing vesti' 
I u'e.shall have perfection for its occupant, and eternilv for its 
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32: 

il a oa no o n ay appear to otheis ; but for 

D y o n pu I canno a o d h nk ng that ihere would he a 

a k of p oport o he s es of being, were ihe period of 

pe fee and g o lied hu an ab upfly connected, without 

he c du an □ m a e ciettion of jftywnstd/e im- 

pe fe o w h o e dj g rreoponsible brute That 

9 6 of h n^a wh h C od be ame Man, and suffered, 
seems, as it no doubt is, a necessiry hnk in the chiin 

I am aware that I stand on the confines of a myslery 
which man, since the hrst introduction of «m into the world 
tili now, has "vainly aspired to comprehend" But I ln\e 
no new reading of the enigma to offer 1 know not whj it 
IS that moral evil exists in the universe of the Ail-Wi-e and 
A g oc w D 

ff g T 



cheer and enlighten , but what can we know of the other. Il 
would, howeier, seem, that eien in this field of mystery the 
extent ol the inexplicable and the unknown is cip^ble of 
reduction, ind that the human understanding 19 veMed n an 
ability of piogressing towaids the cential point of thit dirk 
field ihioughout all time, mayhap ail etomif), as the asvmp 
tote progresses upon its curve Even though the essenie 
ot the quealion should fore\er remain a mystery, it miy 
jet. m its reduced and defined state, s^rve as a key for tha 
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laying of otlicr mjf.ieres open The philo'iophers iie jtill 
as ignoraut ^s ever respect ng ihe ntnnsic tnture of gr^vi 
talion bt regtrded aimplv as a force how many eni_,mas 
has it not served to unlock' And that moril gravitatioa 
towards evd minifested bv the onlj two cl isspi of re=pon 
Bible beings of wh ch there is aughl known lo man and of 
whieb a degradation linked by mysterious an dogy with a 
class of facts smguhrly prominent m geolog <• history is the 
result, occupies appaiently a sira lar place as a foice in the 
moral dynam ca of the universe and seems su ted to peitirm 
asimihr part Inexplicable itself, it is yet i key to thp so 
liition of all tie minor me\plicubilnips in the schtmc of 
Providence 

In a mitter of such extreme mccDess an 1 difficulty 1 til I 
dare venture on an illustrative example ■■ 

So far as both the geologic and the Scriptural evidence 
extends, no species or family of e"iistencea seems to have 
been inlroduoed by creation into the present scene of bemg 
since the appearance of man In Scripture the foimation cf 
the humin race is described as the terminal act of a serioa, 
"good 111 all Its preiiois stages but which became' very 
good " then , and geologists, |udging from the mod cum of 
e\idenc( which they have hitherto succeeded n c llect ng on 
the subject, — evidence still meagre but, so far as 1 goes, in- 
dependent and distinct, — pronouin,e ' post Ad^mlc crea- 
tions " at least " improbable The natural st finds certain 
animal and vegetable sf>ccn,s rtstrieted lo certain niclea, 
and that in certain fot in these circles they attain to theii" 
fullest development and their maximum number And these 
foci he regaids as the original centres of cieation, whence, 
n each instance in the process of increase and muliiphi,a 
'ion, the 111 lit or creature prop igated ilself outwards in cir 
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cular wnieletsof iifu, that sank at each stugc aa t, ey Aideneil 
till ill lennth, at the circumference of the area, ihev wholly 
ceased Now we find it argued hy Profcisor F Iward Forbes 
that " since man's appeaiance, certain gpological iri.as, both 
of lani and water, have been formp-j, piespnting sui,h ph)s\ 
cal conditions as to entitle us to expect ftithin the i bounils 

ar point of mtuimum of a zoological or botanical proniire 
Bui a crtlcal examination lenders eiidtnt,' ihe Piof'teor 
aJds, " that instead of showing distinct toci of cieation, tl ey 
hate beea in all instances peopled bj colonization, i e by 
mij^rition of apeciesfrom pre e\istiiig, ind m every ci-.c pi 
Adainic provinces Among the teiieslrial areas the Bjitish 
islea may serve as ^n example, among mai ne, the Baltic, 
Mediteiranean, and Black beas The British islands have 
been colonized from \arious cenlies of ereaton in (now) 
continental Em ope , the Baltic Set fiom the Celtic rei^ion, 
although it runs itself into the conditions of the Boreal one , 
and the Mediterranean, as it now appeirs, fiom the fauna uid 
flon of the more ancient Lusitaman provmce" Profess ir 
Foibe'j It IS htdled fuithcr, in the report of his piper to whieh 
I owe these details, — a paper read at the Koyal Institution in 
March last, — "exhibited, in support of the same view, a 
map, showing the relation which the centres of creation of the 
air-breathing molluscs in Europe bear to the geological his- 
tory of the respective areas, and proving that the whole snail 
population of its uortl.ern and central extent (the ponton of 
the Continent of newest and probably post-Adainic origia) 
had been derived from foci of creation sealed in pre-Adamio 
lands. And these remarkable facts have induced the Profes- 
sor," it was addci- "to maintain the improbiibilily of post 
Adarpic creations 

2N' 
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^ 1 If od f m h sc f e 

1 p m h d Wl ha 

k pi d 1 1 ts k D h 

p )j II I I sc 1 off 

fl f N I d d h f 

1 I d h h I se I In 

1 1 d I d h bl d li 

gpas Jia ihndndra 

1 gh y d I 1 f n I w f 

bl dmildy llhhw odd 

M pddghll kpl ful 

I h y f f he n I tra- 
i-ll fl gissh dfhfirs 

pi f y I m 1 1 f p 

d I f ly f fa h f d f f 

p h hmf Id ddy 

dhdl f yhhl y 

fig h d I gh f I 

dy y f 1 p 1 I) g Ag m y g pas d 

b) m k d ] p ly by I ! f m 

blddp Ibbl dffwTspl 

qdpdb hhhp IgIss d 

dpxedhb I I d'V g h 

II t nh \ J gh f 
hdyyfl f qdjdb Adf 
h f h I p f 1 i fi w f by 

m / , d I h h ,h 

aspiring dynasty, iho moral government of God, in its con- 
nection with at least the world which we inhabit, " took be- 
ginning." And then creation ceased. Why? Simply be' 
cause God's moral government had begun, — because in ne- 
tessary conformity with the ir-~iiution of that government, thei* 
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f hgl 



If wh h h 11 



h 1 


k b! 


-1 h P h C dm 


by 1 D I 


g (. d d h h 


d y > h 


f m II h k h h H h d 


d d d 


God blessed the aevemli day, and son 


ctified it" And 


13 the reason given in llie Decalogue 


H'hy man should 


real on ihe seventh day. God rested 


on the Sabbaih, 



atnctiSed it; and therefore man ought also to rest on tin' 
Sabbalh, and keep it holy. But I know not where we shall 
find grounds for the bolief that that Sabbath-day during 
which God rested was merely commensurate in its duration 
with one of the Sabbaths of short-lived man, — a biief period, 
measured by a single revolution of the earth on its axis. We 
have noi, as has Oeen shown, a shadow of evidence thui He 
resumed his work of creation on the morrow r the geologist 
finds no trace of post-Adamic creation, — the theologian can 
tell us of none. God's Sabbalh of rest miy still exist ; — Iht 
lairi; of Redew ption mai/ be the ivork of /tu Sabbath day. Thai 
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I > p h 1 f h h 

dHdgydfg asf I 

kdyh b hmfh ml 

m b t 1 y p p J 1 

ID ) f h b bb 1 rh p I p 

p Idpl fl h bdd 

h dm Tb II f h p h h 

gig d aafbp f I 

m k K p h d y 

J day f 1 n.! d p f b I 

dyf pm ICd Iwkfl 

I bh p f df ppseGd 

k p h babbah d h H y 

kpyrsi dhy ybe d Irv 

bd hwigh hp flSbbl 

d dg n f h h p 1 

p y 1 h f Ifilm f II h D 1 p 

dyn yfpb d Ih p I kfVh 

Gddm 1111 Ihf dyj 

dpd hSbbhdy kfsa dig 



• The common objection to that special view which regards tlie 
days of creation as iinmensply protracted pcrioiia of time, fumishuH h 
specimon, if not of reasoning in a circle, at least of reasoning tiom a 
mere assumption. It first takes for granted, that the Sabbsth day 
dnring which God rested was a day of but twenty-four hours ; and 
then argues, from the euppositioii, that in order to ketp up tht jji-q^vr- 
((Oij fwtwcen the six previous working days and the seventh day of 
refit, which the reason annexed to the fourth commandment demands, 
these previous lays roust aUo have been days of twenty-four hours 
each. It would, I have begun to suspect, square hotter with the 
aaoertained fa ?^s, and be at least etjuaUy in aecordanee with Scripture, 
Co le/erse t' ' piot^eat, and ai<>ue that, Imcause God'a workiiiij day) 
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It is in t.iis dynasty of the future that man's moral onil 
intellectual faculties will receive their full dovelopmeni 
The expectation of any very great advance in the present 



were immanBcly protracted periods, his Sabbath must also be an im- 
mensely pcotrucMd period, The reason attached to tlie law of the 
Sabbath seems to be simply a reason of proportion ; ^^1^6 objection tc 
■which I refer is an objection palpably founded on considerations of 
proportion. And certainly, were the reason to be divested of pro- 
portion, it would be divested also of its distinctive character as a 
reason. Were it to run as follows, it could not be at all understood : 
— " Six da}'3 Shalt thou labor, &c., but on the seventh day shalt thoa 
do no labor, &e. ; for in six immensely protracted periods of many 
thousand years each did the Lord make the heavens and earth, fiic, 
and then rested during a brief day of tweuty-fbur hours ; therefore 
the Lord blessed the brief day of twenty-four hours, and hallowed 
it." This, I repeat, would not be reason. All, however, that seems 
necessary to the integrity of tile reason, in its character as such, is, 
that the proportion of six parts to seven should be maintaiuDd. Grod'n 
periods may be periods expressed algebraically by letters symbolical 
of unknown quantity, and man's periods by letters symbolical of 
quantities well known ; but if God's Sabbath be equal to one of his 
six working days, and man's Sabbath equal to one of his sis working 
days, the integrity of proportion is maintained. When I see the pal- 
pable absurdity of such a reading of the reason as the one given 
above, X can see no absurdity whatever in tlie reading which I sub- 
join : — ".Six periods (o=o=o=o=o=a) shalt thou labor, itc, but on 
the seventh period {bt^a) shalt thou do no labor, &o. ; for in six nteri- 
nds (K=jh=jH=it=ii:=j!) the Lord made heaven and earth, (tc, and 
rested the seventh jicriorli (j/=J! ;) therefore the Ijord blessed the^ 
scventli period, and h"Iiowcd it " The reason, in lis character as a 
reason of proportion, survives here in all its integrity. Man, when iu 
his unfalten estate, bore the image of God, but it must have been a 
miniature image at besl ; — the proportion of man's week to that of 
bis Maker nuay, tor aught that appears, be tnathematically just in its 
proportioiis, and yet be ft miniature image too, — the mere scale of a 
map, on which inches represent geographical degrees. All those 
week days and Sabbath days of man which have cume and gone since 
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scene of things — great at leuat, uhcn meaSQied fjy man's 
laige capacity of conceLving ot the good ind fait — seems 
to be, like all human hope when reatiicted to time, on e\pec- 
tation doomed to disappointmenl There are ceituin limits 
within which the race improves , — ciMlizalion is beiter than 
ihc want of it, and the taught superior to the untaught man. 
There is a change, too, effected in the moral nature, through 
h Sp h" h hy k h I f ■ h h b g 

I hmyhhifh Id 



1 1 h f 


b 


h ghly B p 

S h m 1, 
ly ts htm 


1 yf b 
1 bt 

b b 



J f h rabiy hyfllh fhhh Id 

fd dflghh tsd him 

m mpl l!y 1 b rd ? 1 d re f h pp 

f J b 1 h nl ta 

h bl F 1 — m h gl 1 h b g 

k 1 dg 1 P! I h 

b m| gf!j— hd Ihlyh 

pe m f h f f 1 H Id d 11 

consider. The ancient masters of mind wore in no respect 
inferior in calibre to their predecessors. We have not yet 
shot ahead of the old Greeks in either the perception of 'be 
beaut tu o he b J of p educing ii ; there has boei -m 
impro emen n h n en e faculty since the Iliad was 
writle eh a d j urs ago ; nor has taste become 
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more exqi.isiie, or the pcrceplion of tl t nartiiotiy of immbers 
more nice, since the age of the jEiieid. Science is cumu- 
lative in its character ; and so its votaries in modern times 
stand on a higher pedestal than their predecessors. But 
though nature produced a Newton some two centuries ago, 
as she produced a GoUath of Gath at an earlier period, the 
modern philosophers, as a class, do not exceed in actl al stat- 
ure the worse informed ancients — the Euolids Archimedese- 



g N 
and, in the ordinary i 
anticipate the termina 
age capacity of happines 
pable of increase as his 
mediocre capacity at bes 
in these days of power-!( 
the times of the old patri 
increase contmues, m*»n 
with its stern attendants 
laws go necessanly toge 
unman creatures, in evei 



ind, developes, faculty. But it will not 
dynasty. Yet further, — man's aver- 
less seems to be as limited and as iiica- 
uverage reach of intellect ; it is a 
; nor is it greater by a shade now, 
ims and portable manures, than oi 
rclis So long, too, as the law of 
lust be subject to the law of death, 
suffer ng and sorrow ; for the two 
ler , and so long as death reigns, 
the best of timing, will continue to 
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CONCLUSION. 



quit this sf ene of being uiihout professing much satisfaciioij 
at what thcj h ivc foutiti either m it or themselves. It will dc 
doubt be a less mi^^erable world than it is now, when ihe good 
come, as lliere is reason to hope Ibey one day shall, to be a 
majority , but it will he ieh lo be an inferior sort of world 
even then, and he e\en fuller than now of wishes and long- 
ings for a better Let it improvt ^B it mdy,il will be a scene 
fjf pfobation and trial til! tht end And so Faith, undeceived 
m y d h m or name, 



kbe 



g Iter, — Its 
astles, and 

minal dy- 



" Of Him, the Woman's Seed, 
Last in the clouds, ffom heaven to be revealed 
In glory of the Father, to dissolve 
Satan with Ms perverted world, then raise 
From the conflagrant mass, purged and refined. 
New heavens, new earth, ages of endJess date. 
Pounded in righteousness, and peace, and love, 
To bring forth fruits, — joy and eternal bliss." 

But it may be judged that 1 am trespassing on a field into 
which I have no right to enter. Save, however, for ita close 
proximity with that in which the geologist expatiates as prop- 
erly his own, this little volume would never have been writ- 
ten. It is the fact that man mast believingly cooperate with 
God in the work of preparation for the final dynasty, or exist 
throughout its never-ending cycles as a lost and degraded 
"reature, that alone renders the development hypothesis 
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fo heP L, eeeov process is on«. 

ofV nail a oonoi ndao — by teaching, iii- 
fe pn 1 y a e h he be e s a e o things wliich is 

eor g e e o be den of race h that of the ex 
isting dj Hasty, but no identity of individual consciousness, 
— tli.it, on the contrary, the hfe after death which we are tc 
inherit is lo lie merely a horrid life of wriggling impurities, 
originatfid in the putrefiictive mucus, — and that thus tlie men 
who now live possess no real stake in the kingdom of the 
future, — it is its direct tendency, so far as its influence ex- 
lends, to render the required cooperation with God an impos- 
sibility. For thai cooperation cannot exist withotit belief as 
its basis. The hypothesis involves a misreading of the geologic 
record, which not mtrely affects its meaning in relation to 
the mind, and thus, id a ([uesiion of science, substnuies error 
for tiuth, hul which also threatens to affect the record itself 
m relation to the desiinv of every individii il pLiv< m d ma 
led astray It threatens to write down among tin. di^iul. d 
and the lost, men who, under the influence of in uiish ilvi n 
tilth might have risen at the dawn of the teimmal peiiod, \o 
enjoy the fulness of eternity among the gloriliBd and th« 
good. 
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